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FROM: Director of Life Support 2L March 1969
SUBJ: U-2R LOX System

TO: Commander

1. The following is an attempt, using references maintained
in this section, to chronologically list problems encountered
in the development of the U-2R LOX System. Recognizing the
complexities and the varied nature of these problems, no
attempt has been made to completely explain each of them in
detail. Only what would appear to be significant developments
are documented for your information.

2. The undersigned recognizes that the LOX System in the U-2R

is an aircraft installed system and technically not the responsi-
bility of the Life Support Directorate; however, the overall
welfare of Project Pilots is our primary area of responsibility,
and the reliability of their aircraft Oxygen System must, by
necessity, be an area of concern to us.

3. The following sources of information were incorporated
25X1 into this retrospective study:

a. The Life Support Daily Diary, established in 1965 by
\ |, and maintained since his departure by the under-
signed and senior staff personnel within the Life Support
Directorate.,

b. The Life Support file of official messages relating
tc the U-2R LOX System.

c. Personal recollections and notes of Life Support person-
nel and other project personnel who have been involved in these
LOX problems.

d. Copies furnished this office of interoffice communi-
cations by LAC personnel dealing with LOX problems and meetings.

L. EARLY PLANNING FOR U=-2R:

25X1
The earliest mention in our records of a LOX System for

the U-2 was noted in the Life Support Daily Diary on L Jan 66.
\ , in discussing a full pressure suit for the U-2
25X1 with | |predecessor at Hgs)
urged they consider LOX rather than gaseous Oxygen System for
decreased weight. '

25X1 . On 28 Apr 66, | | noted in the Diary that he attended
a WRSP-IV staff meeting and "U-2R purchase looking good, with
full pressure suit, LOX, zero-zero seat, etc.,".
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On 16 Aug 66, | , in a meeting with | l, 25X1
\ |, recommended "dual liquiad

Oxygen Systems" for the U-2R. This meeting was held locally

prior to the Article Configuration Meeting to be held at Hgs

on 17-18 Aug 66.

On 22 Aug 66, | | noted in the Diary that in a tele-

phone conversation with | | (LAC), they discussed 25X1
the fact that Mr. Kelly Johnson had decided to go to a dual

Oxygen System in their full pressure suit feasibility tests

for the U-2R. | , in a telephone call to |

on 23 Aug 66, confirmed that the dual Oxygen System for the

U-2R originated with

On 2L Aug 66, | | noted that | | and Mr. 25X1
\from the Firewel Co. {(now ARO) visited WRSP-IV

to "discuss dual vs single Oxygen System for full pressure

suit" with | Firewel Tech Rep).

5. U-2R COCKPIT MOCKUP MEETING:

| (In 15342 - 22 Nov 66 - Atch 1)

established the agenda and attendees for the first U-2R meeting,
including cockpit mockup review for concerned parties. This

meeting was held at LAC on 29-30 Nov 66. | ' notes 25X1
from this meeting do not mention the LOX Systems; however,

\ , who also attended this meeting, recalls that Mr.

\ | (LAC) had a display set up showing two LOX con-
verters in the wheel-well of the mockup. recalls 25X1
that | | stated that the U-2R (Model 351) LOX System

would be identical to the SR-T1l system (two redundant 10 liter

LOX converters).

6.

There is no further mention of the U-2R LOX System in my
records until the LAC assembly and flight test program began
in Hangar #3 at North Base on 14 Jul 67. This program was

called | L Prior to their first flight of a U-2R

on 28 Aug 67, (ARO Tech Rep) and | 25X1
(David Clark Co. Tech Rep) were assigned to WRSP-IV from

[ to help support | | 25X1
\ \recalls that the only WRSP-IV Life Support input

into the early stages of‘ ‘ was assisting [:::fi:::] 25X1

| (LAC) in pilot suiting and delivery
to the aircraft. No WRSP-IV personnel were allowed in [:::::j 25X1
riefings or debriefings.

\ | further recalls that there were LOX System and-
air-conditioning problems with the U-2R "from the first day
of flying by‘ ‘. This information was obtained from
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<ne 430 Tech Reps and from verbal reports from the LAC pilots.
ersonally recalls ground and inflight aborts by
due to LOX System problems.

‘also recalled that on one occasion,
[Chie?, Engineering, ARO) advised LAC that there was

nov enough heat exchanger in the U-2R LOX System.

| (LAC), in his memo to | | (1aC)
on 2L Sep 68 (Atcn 13), acknowledges in the second paragraph
tne early problems with the U-2R LOX System.

Cne 2=xample of\ ‘LOX problems 1s documented in
the Life Support Diary on 29 and 30 Nov 6T. \ | notes
<nat in Wov 67, ] (LAC) cancelled a flight because of

& nigh pressure lignt on the LOX System. (LAC) tele-
p*cned\ | requesting the assistance of

sprarentiy advised them to lengthen their present neat exchanger
Tines or add supplemental heat to the present lines. The Life
Support Diary on 2 Feb €8 shows | ' notes from a stafif
meet.ng where it was announced that "the T18T is being ducted
sir) to warm the LOX lines - what happens if T18T fails will

te evaluated by LAC"

| | ARO Tech Rep). After discussion of the problem by

ccafereﬂce call between

CARO 5, , it was determined that Mr.
[:::::::]p“esence was not required. | ' notes reflect
That | | (Hgs) apparently sent a message to Hgs
stating tnat no ARC Tech Rep was available at Edwards or Los
Ange.es, and the flight was cancelled.

7. WRSP-IV LIFE SUPPORT RESPONSIBILIVIES:

At an AGE meeting on the U-2R 10X System heid at North
- E - 7z N T AA -
Zase on 17 Nov 67 {(attended oy

hnl

"Field service concept (agreement reached) Firewel Tech
Reps will do mainterance on Life Support and aircraft LOX
eguipment, but will not Dbe responsible for removal or replace-
ment in aircraft.”

Director of Materiel will come up with Jjoint operating
trocedure ror LOX eguipment maintenance ana 50X carts."

"YOTE: Firewel LOX instruction----LAC main-enance crews
invited to attend. \ ith
v SR-71 SEAT KiT QD PRC-LoM

On 5 Dec o.,\ in tne Diary thatv in a
~eiephone conversation with‘ , he was informed

rm
oD
pro)
rm
—

5 S
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tnat the QD carrying the oxygen leads to an SR-71 seat kit
{similar QD in U-2R) had separated at a cabin altitude of
29,000 feet and almost caused loss of SR-71 and two occupants.

Subsequent to this incident, there were several conferences
between WRSP-IV Life Support, Hgs Life Support,‘
LAC, and ARO, and finally a fix for the U-2R was agreed upon.

On 20 Dec 67, at the conclusion of a conference at ARO,
Buffalo, N.Y., about the above QD problems,\ \stated
"SR and 351 have different requirements and should not be com-
bined in seeking a solution. SR cabin max. 26,000; 351 cabin
max. 30,000 - time of useful consciousness 1 min. vs U4-5 min.
Also 351 cannot make rapid emergency descents...'

9. LAC LOX TRAINING FOR WRSP-IV:

On 21 Dec 67, | , as previously agreed upon
in section 7 above, scheduled training sessions for WRSP-IV
\ \personnel to be conducted by LAC (Atch 2).

On 18 Jan 68, ‘(LAC LOX engineer) presented
a lecture in Hangar 3 on the U-2R LOX System. \
attended, and some of his notes are of interest.

"Two 10 liter converters. Expect to use no more than
1/2 to 2/3 of available supply."

"At 35,000 feet, 55-~hour use time (heavy excess)."

| ]---"We should not have any moisture problems in
this aircraft except those we bring on ourselves."

10. On 19 Jan 68, | ' notes reflect that the first
U-2R flight by occurred. The pilot was\

11. LOX SERVICING PROCEDURES:

\ | noted in the Diary on 19 Feb 68 that: "Blow
out discs in MA-1 cart for Hangar #3 replaced on two occasions.
They are filling aircraft at 45 psi - T.0. recommends 30 psi."

On 20 Feb 68, | noted: '"Telecon from| | (LAC).
He stated that T.0. on cart and | | (ARO) both state
that 40-L5 psi 0.K. for filling U-2R LOX converters."

notes reflect that he then called | | (ARO),
who stated that 30 psi was correct, both in the T.0. and in
the ARO info sheet provided with the LOX converters.
corrected ‘ ‘gave this information to | |
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Further comments on LOX servicing procedures for U-2R will
be included in later comments in this memo.

i2. reported to duty at | ] on 22 Apr 68.
\ | on 31 May 68.

13. ZARLY U-2R LOX PROBLEMS:

The first record of a U-2R LOX problem by [::::::j comes
from | records. On 28 May 68, there is a note that

~he #2 LOX System in A/C 056 experienced "excessive vent" during

a flight by |

My Daily Diary on 2 Jul 68 reflects my note that: "1600: In-

formed by | |in A/C 053 at altitude apparently

had frozen LOX line system #2. Problem corrected itself with
descent.”

Diary, 3 Jul 68 (Self's note): "1600: Today,| |} flying

A/C 056, had fluctuating LOX pressure at altitude and aborted."
records for this flight show that the pressure in #1

system went from O psi to 125 psi on six to eight occasions.

My notes continue: | consulted about seriousness of

this problem. ARO feels problem in aircraft of inadequate heat
axchanger for converter. | | states problem is moisture
in LOX."

| | (out 53227 - 3 Jul 68 - Atch 3) brought
osur concern about the LOX System to the attention of Hgs.

‘ ‘(In 27164 - 5 Jul 68 - Atch U4) voiced

igs concern over LOX problems. ‘

(In 27171 - 5 Jul 68 - Atch 5) added U-2R LOX problems to the
agenda of a previously scheduled meeting at LAC on 22 Jul 68.

\ | (In 27175 - 5 Jul 68 - Atch 6) stated
that the problem was moisture in the oxygen. This same mes-
sage also instructed us to double LAC established purging time.

Odn 8 Jul 68, the undersigned was informed by | that
the individual who had performed the moisture check on the
aircraft on 3 Jul 68 had incorrectly performed the check. Re-
check using correct procedure had revealed that the subject
oxygen was within acceptable limits, and the conclusion reached
that moisture was the problem (Atch 6) was a "red herring".
| | further advised that Kelly Johnson had called a "high
level" meeting at LAC today to discuss LOX problems.

Further notes of the undersigned in the Diary of 8 Jul 68 show:

"0930: Discussion with‘ about LOX problems.
My advice to him:
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(1) U-2R restricted to low altitude flights until
fix obtained.

(2) If fluctuation of either Oxygen System occurs,
pilot to pull green apple and descend to cabin altitude of
10,000 feet.

(3) If both systems act up, immediate descent to
actual altitude of 10,000 feet and land ASAP.

(4) Requested that pilots be rebriefed on above pro-
cedures."

"1100: | back about results
of meeting at LAC. They have decided to pull LOX converters
written up in 056 and 053 and ship to LAC today for temperature
checks to try to duplicate problem. May also pull converter

from 052. recommends only low flights until fix
ocbtained. questioned about type of purge newly 1in-
stalled converters will get - his answer was '22 minutes with
oxygen as per our instructions'. ([::::::}at ARO says inade-
quate)."

At the request of ARO, | | ARO Tech Rep)

accompanied the LOX converters to LAC for the tests (Mr.
[::::f:::}gave permission).

The Diary on 9 Jul 69 reflects that []irftnmmxi{j
that the converters checked out 0.K. at LAC. further
stated that LAC had apparently decided to obtain SR-T1l heat
exchangers for U-2R LOX converters.

| ] further informed|[ ] on 9 Jul 69 that LAC had

discovered that the U-2R only had 19 feet of heat exchanger
tubing and LAC specifications required 25 feet minimum.

On 10 Jul 69, the Diary reflects my notes that |

had apparently informed\ \that LAC was going to
add 6 - 8 feet of heat exchanger to present U-2R LOX System
and they (LAC) feel this will solve problem. LAC also has
decided to go to two-hour cold purge of Oxygen Systems.

| (In 27332 - 12 Jul 68 - Atch 7) confirmed

that the converters pulled on 8 Jul 68 were satisfactory. This
message also confirmed that the U-2R heat exchanger tubing was
shorter than specifications and that approximately eight feet
additional would be added. Further, this message again changed
purge procedures to one hour at 50 psi with dry ambient oxygen
and stated that hot purging was being investigated. Finally,
this message stated that LAC had been unable to identify s&any
component malfunction which could have caused the incidents,
and that moisture was under suspect.
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| | (In 27455 - 18 Jul 68 - Atch 8) cancelled

25X1 “he 22 Jul 68 meeting at LAC.
25X1 Staff meeting notes by | lon 18 Jul 68 reflect that
25X1 \ | discussed the addition of eight feet of tubing to
the heat exchangers which was in progress at [ |} 25X1

| lon 22 Jul 68 that the meeting
at LAC would probably be rescheduled for 6 Aug 68 to discuss

25X1 J-2R Air-conditioning and LOX Systems.
25X1
dn 22 Jul 68, | |to set up a
25X1 meeting in | [office on 23 Jul 68 for | \ 25X1
. Subject: "U-2R Pressurization/
25X1 Cooling".
25X1 On 23 Jul 68,‘ ‘were briefed by Mr.
25X1 \ |at LAC on the U-2R Air-

conditioning/Pressurization System's recent modifications.
At the conclusion of this briefing, my notes reflect that

‘ \offered the following comments about the U-2R
LOX System:

25X1 a. | ‘(ARO) recommendation of 100 feet of
heat exchanger for U-2R is actually bench test requirement
and not required in aircraft. Only 25 feet needed in aircraft.

The 8 feet being added to bring each system to 27 feet is
actually excessive.

25X1 0. [:::::::j feels ambient oxygen purge adequate for
hot, dry climate, but not sure about humid climates. Hot

nitrogen purge being investigated.

c. Oxygen vent ports being changed so that oil and
grease from aircraft cannot come in contact.
25X1 d. [::::::::}does not feel that LOX problems due to
inadequate heat exchanger, but not sure what was the cause.
25X1 On 25 Jul 68, ' notified the undersigned that the
F-10U4s on Main Base (LOX converters same as U-2R, according
25X1 to | lat ARO) were being purged for two hours with
25X1 hot nitrogen. | | had previously requested this

information and was notified of our findings on 26 Jul 68.

On 26 Jul 68 in a staff meeting, | | gave a rundown 25X1
on problems and trends in the U-2R. He noted that there had

been six LOX writeups, but no problems since the heat exchangers

were lengthened.

25X1 At a U-2R meeting at| | on 29 Jul 68, my notes show
25X1 that | | stated that in his opinion the LOX System
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was "marginal in control and operation'" but that the increased
tubing length seems to have helped.

14. LAC MEETING, 6 AUG 68:

This meeting was primarily concerned with U-2R air-
conditioning and pressure suit cooling; however, there was
also discussion of the LOX System. My notes reflect that Mr.
[ ] gave a resume of problems to date and LAC corrective
actions. He summarized by saying that LAC had been unable to
demonstrate any component failure to explain the source of the
problem, and as a result they were not sure of the reason for

the problems. There was some discussion of the operating
temperatures of the U-2R LOX System, and‘ ‘stated
that all LAC tests were run at -10°F. | | stated

that the operating temperatures at altitude were much colder
and requested attention be directed to further study the
system at colder temperatures.

Following this meeting, the undersigned requested of Mr.
| | (ARO) that his company attempt to construct an oper-
ating full scale model of the U-2R LOX System and expose it

to operating temperatures to see if liquid oxygen could get

to the pilot if he opened his helmet visor and left the oxygen
supply lines on. ‘ promised to look into this.

15. CHANGE IN LOX SERVICING PROCEDURES:

On L Sep 68, \
from ARO reported to to conduct a two-week training
program for our Personal Egquipment Technicians on S5-1010
pressure suilt hardware and U-2R LOX System components.

| seemed extremely knowledgeable and interested in

LOX Systems, and concurrence was obtained from both [ ]
[ Jand [ |DM for him to do some "troubleshooting"
into our LOX problems if his training schedule permitted.

On 12 Sep 68, | | came to my office with the results
of his investigations. He felt very strongly, and had impres-
sive documentation to substantiate his opinion, that our prob-
lems of high oxygen pressures and excessive venting overboard

of LOX quantity were being caused by our servicing procedures -

of filling the converters several days in advance and leaving

them in the "buildup" mode after servicing. He stated this
coulid cause the condition of "saturation" of the LOX in the
converters. This discussion between\ \and the
undersigned occurred at 1700 hours on 12 Sep 68 with |
present. Because‘ ‘was returning to Buffalo that
evening, I attempted to contact |

to nave | |brief them, but both had gone for the
evening.
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The following morning (Friday, 13 Sep 68) at 1000 hours,

|ARO Tech Rep) and I

briefed\ and Mr.
‘ ‘ findings and recommendations.
They agreed that our high pressure and excessive LOX quantity

loss problems were possibly due to LOX "saturation'". We all
further agreed to change our LOX servicing procedures to con-
form with | | recommendations to me the previous

evening.
These new servicing procedures agreed upon were as follows:

a. The LOX converters on the U-2R would be filled upon
landing, and & Life Support technician would then place the
system in the "vent" mode by installing the vent tool OT 33k40
manufactured and recommended by ARO.

b. At approximately 1-2 hours prior to the next flight,
a Life Support technician would remove the vent tools and
place the systems in the "buildup" mode.

c. Maintenance, with the assistance of Life Support,
would monitor the LOX gquantity.

d. Maintenance wounld refill the LOX converters as
required.

It was agreed that no satisfactory answer had developed to
answer our low pressure LOX problems, and close attention
should still be directed to a possible cause. It was further
agreed that | ' might be asked to return to

at & later date to work with maintenance and Life Support if
further problems developed.

|had stated prior to his departure that he was

going to furnish LAC with a complete rundown of his findings
and recommendations as soon as he could present them to his
superiors at ARO. 1 asked that we be given info copies for
our files when they were forwarded to LAC.

At 1700 on 13 Sep 68, we were informed by maintenance that

the LOX guantity loss from the aircraft placed in the "vent"

mode that morning was excessive. This problem was discussed

by telephone with‘ ‘(ARO), and he felt this was be-
=~ 11

cause the LOX in the converters was already "saturated"” when
the vent tools were installed (converters had been filled over

2l hours before and left in buildup). He recommended that this

LOX be drained and the converters be filled with fresh LOX and
placed in vent. These recommendations were relayed to mainte-
nance and accomplished by themn. ’

There was further discussion between Life Support and Lt Col
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\ | on Saturday, 1h Sep 68. It was

decided that the LOX quantity in the converters would be

checked at least every 24 hours by maintenance, and when the
quantity approached five liters the converter would be refilled.

.

At 0800 on Sunday, 15 Sep 68, the undersigned was called at
home by | | to inform me that A/C 058 and 053 had

both been serviced and placed in vent early in the morning of
14 Sep and that so far, their quantity loss was exactly within
ARO specifications.

\ | spent most of the weekend of 13-16 Sep 68 at North
Base assisting maintenance and closely monitoring the LOX Sys-
tems. He informed me around 0500 hours on 16 Sep 68 that the
LOX Systems in 058 and 053 all checked out "perfectly". A/C 058
departed for Scope Cross at 0630 on 16 Sep 68, and had an
uneventful flight to destination.

16. PROBLEMS :

At 0730 on 17 Sep 68, my notes in the Diary reflect that

| informed me that 058 at | | had aborted

its first flight because the #1 LOX System failed to build up
pressure after the P.E. Tech removed the vent tool.

Much discussion as to possible cause of this malfunction ensued.

At 0930 hours on 17 Sep 68,‘ \(ARO) called to say
that it was possible to damage the bellows in the LOX fill-vent
valve if their vent tool was tightened down too hard. (Later

investigation by ARO and Life Support determined that this
could not occur due to the design of this particular tool and
that | information was erroneous.)

At 1500 hours on 17 Sep 68, | |

(LAC) to my office and requested that be
briefed on the "saturation" concept and servicing procedures

recommended by ARO and adopted by ‘
was given the same briefing given DM and his staff

on 13 Sep 68. At the conclusion of this briefing, my notes
reflect that | | stated that | | at one
time had tried placing an aircraft in the "vent" mode in an
attempt to solve some of their LOX problems, but this was
abandoned when on one occasion a "vented" aircraft had experi-
enced excessive LOX quantity loss in the hangar. ‘
stated that perhaps improper usage of the venting tool in not
completely sealing off the buildup port may have caused this
problem, and that perhaps their trial at venting had not been
given adeqguate time to accumulate significant data.

On 18 Sep 68, prior to‘ ‘departure for
‘ ‘requested the assistance of

ARO Tech Rep because on preflight, A/C 051 (LOX Systems in
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buildup) was venting LOX out the vent port and had high

oxygen pressure on the system. Because '"saturation" was
the probable cause, the LOX in this system was dumped and
the converter refilled. The pressure relief valve apparently

had frozen open during the LOX venting overboard, and required
that compressed air be blown over it to remove the frosting
and allow it to reseat.

At 0800 on 18 Sep 68,  |was notified by | | Ops

that‘ ‘ had aborted again this A.M. because of
"Oxygen System problems".

At 1600 on 18 Sep 68, | | called me to inform me
that "Headquarters has been informed by LAC that all the
problems at\ \due to new LOX servicing procedures
adopted at . I informed\ \of this
conversation.

0012 (In 28824 - 17 Sep 68 - Atch 10),
0018 (In 28872 - 18 Sep 68 - Atch 11), and
0032 (In 28980 - 21 Sep 68 - Atch 12)

succinctly describe the problems encountered at‘ ‘
and corrective actions taken locally.

On 19 Sep 68, | | from
LAC and | | from ARO arrived at | to assist
in their LOX problems. \ ‘
(LAC), dated 2L Sep 68, (Atch 13) outlines his feelings about
the problem and his recommendations.

The Life Support Diary on 20 Sep 68 reflects notes of the
undersigned after a discussion with| lat 0800
hours. |  |stated that he had talked to |
and that the "experts" have concluded that the LOX problems
encountered initially at\ here caused by retrograde
flow of moisture up the vent line by "capillary action" while
the vent tool was installed. \ \apparently does
not agree - he feels that if moisture got in the system, it
occurred during filling. My notes further reflect that Mr.
apparently told | | that "they" felt
that venting was a good procedure, however, not to ambient
pressure, and that "they" felt that perhaps a new venting tool
need be designed that would vent at a little positive pressure
(i.e., 10 psi).

On 2L Sep 68, a meetingiwas called at

to discuss | | , Lt Col

| attended.

lstated that the reason we had adopted the new

servicing procedures on 13 Sep 68 without getting official
permission from LAC was because of the time it generally takes
to get official permission from LAC and the fact that we were
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attempting to solve a recurring problem with[:::::::::}and
We were informed by yourself that in your

opinion, the LOX problems at\ \came about because
rioisture was introduced into the systems. My notes further
reflect that you informed us that | | (LAC) had

proof from another program that moisture or other contaminants
could travel "upstream'" by retrograde flow with the system in
the vent mode, and that on the basis of this proof and the
recommendations of LAC to Hgs., we should go back to the
"pbuildup" mode until further study could be directed to the
problem. I feel it is worthy of note that from 13 Sep 68
until 24 Sep 68, all the U-2R aircraft at| = |were left
‘n the "vent" mode, and the only LOX problems that occurred
were of the low pressure variety.

We were further informed in the above meeting that both LAC
and ARO planned to send LOX experts to [::::f::]to further
study our problems and come up with firm set of guidelines
to solve our problems.

7. LOX MEETING, 30 SEP 68:

On 26 Sep 68, the undersigned was called by‘
o inquire about a LOX meeting to be convened by LAC on
30 Sep 68. I had no knowledge of such a meeting. At 0900
~hat same day, | | called back to state that Mr.

. ] (LAC) nhad confirmed the 30 Sep 68 meeting at -

and that in addition to LAC, there was to be , ARO,
and Hgs representation.

On 27 Sep 68, you informed | and myself that
vou would be unable to attend the above mentioned meeting
and of your thoughts with reference to the [::::::] approach
to this meeting, which were:

a. Investigate adoption of hot purge (may reguire LAC
mockup of entire 1/-2R LOX System).

b. If hot purge acceptable, all U-2Rs hot purged by
Combat Shack prior to delivery to .

c. All components of LOX System must be thoroughly
investigated to see if they meet current specifications, and
all specifications examined to see if they are rigid enough
for our peculiar requirements.

d. Wants consideration given to changing S-1010 suit
regulators so they will selectively feed from high pressure
side of dual LOX Systems.

e. If[  Jor Self feel| | (WPAFB, Ohio)

can make contribution, wants him cleared.

SECRET

12

Approved For Release 2007/09/25 : CIA-RDP75B00285R000400050003-9

25X1

25X1

25X1

25X1

25X1

25X1

25X1

25X1

25X1

25X1

25X1

25X1



Approved For Release 2007/09/25 : CIA-RDP75B00285R000400050003-9
SECRET

f. Wants firm set of operating procedures to come out
25X of these investigations.
25X1
On 30 Sep 68, this LOX meeting was held in the DM area at
The meeting was chaired by L Mr . 25X1
\ ‘meeting notes to , dated 1 Oct 68 . 25x1
(Atch 1b4) summarize this meeting fairly well.
Some additional items that were discussed and reflected in
my notes are:
25X1 a. | luses 30 psi for filling
25X1 converters. ‘ lusing LOo-45 psi - what is recom-
25X1 mendation now? | | using 30 psi.
25X1 b. | | (ARO) if ARO felt that
problems of high pressure due to natural phenomena (i.e.,
saturation), rather than component failure. [:::::j answered, 25X1
"Yes, however vent valve can accumulate moisture and freeze
open if 120 psi pressures encountered".
25X1
c. ‘ asked by the undersigned for his evidence
25X1 that contaminants could flow "upstream" in vented system. Mr.
[:::::::]stated that his evidence was as result of some hy~-
draulic system studies done on another program, rather than
on LOX System. He stated evidence "word of mouth only -
nothing on paper - shakey at best".
25X1 . ‘asked |why the drain valve 25X1
froze open on one instance at ‘and whether or not 25X1
25X1 this valve cryogenic. | stated valve cryogenic,
however not designed to partially drain system, only to
completely drain.
25X1 e. \ ‘why 5-1010 regu-
lator feeds off low pressure system. explained valve 25X1
in regulator is pressure closing valve, therefore is easier
for it to operate against lower pressure.
25X1 foo | asked about causes of low to zero
oxygen pressures we have encountered from earliest days of
25X1 program. | | (ARO) stated might be problem with
check valve in system.
25X1 1i8. LOX SERVICING MEETING, 2 OCT 68:
25X1 The next meeting at [~ |, previously mentioned in 25X1
the last paragraph of Atch 14 was held on 2 Oct 68. Partici-
25X1 pants were | | from LAC; Lt Col
from Hgs Life Support; and | | from 25X1
25X1 ARO. At this meeting, | 'notes show that it was
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agreed to run a comparative study of "vent" vs "buildup"

in the U-2R (A/C 051 and 052 would have #1 LOX System left

in "vent" after servicing, and #2 System placed in buildup--

A/C 057 and 058 would stay in buildup at all times). Mr.
stated that‘ studies on high pressures

would tend to support their opinion that high pressures

"no problem'".

19. FURTHER U-2R LOX PROBLEMS:

On T Oct 68,‘ ‘noted in the Diary that "Article
052 had low warning light on No. 2 Oxygen System for several
seconds. No recurrence. No corrective action by the pilot".
On 9 Oct 68,‘ ‘noted that: "052--three incidents

of low pressure in No. 2 LOX System, followed by zero pressure
while descending through 21,000 ft. ©System checked out 0.K.
on the ground'".

On 10 Oct 68, | |[(ARO Tech Rep)
felt that the problem in 052 was a sticking check valve. After
discussion with\ L it was decided to replace the

check valve and hot purge the system.

On 11 Oct 68, 052 had three low pressure warning lights on #2
system while at altitude (new check valve installed and system
hot purged night before). Apparently was decided to change
the converter this time.

On 15 Oct 68,‘ ‘notes show that 057 aborted pre-
flight because of apparent "saturation" of LOX in No. 2 System
(using "buildup" mode). | \
that he felt the problem possibly due to faulty pressure re-
lief valve rather than "saturation".

20. LOX MEETING NO. 3, 29 OCT 68:

On 25 Oct 68, | ' Life Support) attended
a staff meeting where it was announced there was to
be a "LOX problem meeting here this Tuesday at 1000 hours.

‘know of this meeting. Hope to have

this as final LOX problem meeting by LAC, Tech Reps, etc.,
LOX manual update finalization".

On 29 Oct 68, this meeting was held at‘
chaired this meeting in the absence of | | Mr.

\ \on this meeting, dated

31 Oct 68, is attached (Atch 15). The undersigned attended
this meeting instead of | , and my notes contain
some items of interest not included in \ notes:

25X1

25X1
25X1

25X1
25X1

a. Discussion of "vent'" vs "buildup" occurred. ‘
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(ARO) stated leaving in "vent" will prevent high pressures.

stated that LAC would not go along with "vent'.

\stated that on A/C 052 there were no problems

with system #1 (vent) and several problems with system #2
(buildup). | | why LAC rejected
the

trolled condition and danger from contamination'". |

"vent" mode. | replied that this was 'uncon-

then again stated that he had no proof that retrograde flow of
contaminants can occur in "vent" mode, but that he personally
felt this could occur.

low pressure problems., \

b. | 'to explain our
| replied that "contami-

nation, probably in valves, and probably introduced during
servicing"”. .

c. ‘presented some ARO newly developed check

valves with incorporated 20-30 micron filter which they pro-

posed be tested by[:::::::::}or LAC.

| stated he

would obtain Hgs approval for these tests.

21. LAC BRIEFING FOR PILOTS:
On 6 Nov 68, | | from LAC held a meeting for

pilots on LOX problems. |
and | notes
show that | | stated that our high pressure problems
were related to sticking check valves caused by foreign matter
introduced probably during servicing. He further stated that
contamination probably also causing low pressure problems,
but "still some question about this".
At the conclusion of this meeting,\ \asked Mr.

why LAC had gone back to servicing the ajircraft at
35-45 psi when ARO and USAF say 30 psi. | | stated

that LAC had decided to "forget that" and use 35-45 psi.

22. E:::::::]continued to have LOX problems. On 21 Nov 68,
\ 'noted in the Diary that "055 had low pressure
potn LOX Systems". OFf interest i1s the fact that Life Support

records show that this aircraft had not been hot purged.

‘(Out 55385 - 22 Nov 68 - Atch 16)

we use the venting tool to reduce pressure and eliminate venting

requested further guidance from LAC, stating that instances
of both high and low pressures had occurred within the past
week. | | (In 30730 - 27 Nov 68 - Atch 1T)
answered this message, and in paragraph 2 recommended that

(this is the same venting tool that was incriminated during

LAC further stated in this message (para 3c¢)

that normal oxygen usage rate inflight is "one half liter per
hour for both systems'.

i5
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On 6 Dec 68, | noted that A/C 054 had high pressure
problems with No. 2 LOX System and vented four liters of LOX
in one hour in flight. Flight aborted.

23. MEETING, COMMANDER'S OFFICE, 9 DEC 68:

On 9 Dec 68,‘ ‘represented the Life Support
Directorate at a meeting in‘ ‘office to discuss
.O0X problems. Present, in addition to | land yourself,
were | | and Mr.

pilots
notes reflect
to set up another LOX
meeting because the pilots were greatly concerned
about the reliability of the U-2R LOX System. |  |stated
“hat ARO had suggested a check valve with a filter and Col
| | rejected this, stating that: "If present check valve
is problem, get a new one or different type or something".
LAC apparently stated at this meeting that they were not
getting proper advice from ARO and were not happy with the
situation.

| | (In 31068 - 12 Dec 68 - Atch 18) sug-
gested another meeting at during mid-December 68.

2L. MORE LOX PROBLEMS:

On 12 Dec 68, | | from ARO visited

and discussed recent LOX problems with |
and other‘ went

from to LAC to further explore problems.

On 13 Dec 68, | | notes from a staff meeting reflect

that Mr. Kelly Johnson now personally involved in the LOX
protlem and felt that the main problem was the check valves.

| |Message 1780 (In 31272 - 19 Dec 68 - Atch 19) amplified

LAC's impression that the check valve was at fault and stated
that a LAC replacement valve was to be installed ASAP.

On 20 Dec 68, notes of the undersigned in the Diary show that
A/C 058 had an air abort due to high pressure and excessive
quantity loss in #1 LOX System and then zero pressure in #2
System. On this same day, A/C 055 experienced venting of LOX
from System #1 prior to takeoff. \ \(ARO Tech Rep)
vented off the head pressure and flight launched without
further incident.

25. NEW LAC CHECK VALVES:

On 23 Dec 68, [:::::::}Commander requested that
personnel be briefed on latest LAC changes to LOX System.
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[ ]8150 (out 55811 - 23 Dec 68 - Atch 20).

Between 28 Dec 68 and 13 Jan 69, the LAC check valves were
installed in aircraft. Almost immediately there
was a rasn of LOX problems. Almost without exception of
the low pressure to zero pressure type.

On 3 Jan 69, a meeting was held by |

Deputy Commander) with LAC personnel. LAC representatives
were | . ARO repre-
sentative was‘ ‘representatives were

\

. The main topic of discussion was low

to zero pressure problems that had been occurring during the
past week despite converter changes, multiple purgings, etc.
At this 3 Jan 68 meeting, it was decided to instrument the
converter drain valves in 055 to attempt to prove if the
problem was indeed the check valves. This was to be done by
Combat Shack and flown by a LAC pilot.

26, On 6 Jan 69, the undersigned departed TDY overseas where
he remained until 21 Jan 69. During this period, the Life
Support file is somewhat incomplete with reference to signifi-
cant LOX events.

noted that on 7 Jan 69, A/C 055 had #2 LOX System
go to zero pressure inflight. A/C 057 had #1 LOX System go
to zero inflight, and A/C 058 had several low pressure warn-
ings on #1 LOX System prior to takeoff and inflight.

On 8 Jan 69, during a|  |staff meeting,

notes: | | gave a short briefing on LOX problems.
LAC thinks that check valve is source of problem. They have
modified a converter by removing the check valve and putting

an additional line to the pressure buildup side. This con-
verter is being installed in A/C 055 and will be flown to-
morrow by Hangar 3 (LAC). TFurther converters are also being

medified, but until a definite fix is established, all our
aircraft are limited to & ceiling of 45,000 feet."

On 9 Jan 69, | | noted in the Diary that 055 had a
ground abort due to #2 LOX System venting overboard.

Apparently between 10 and 13 Jan 69, the decision was made to
remove the LAC check valves and go back to the older type.

26. SWAP SHOP X:

\ | (out 56107 - 10 Jan 69 - Atch 21)

recommended that in addition to replacing the LAC check valves,

that | | aircraft be placed in the "vent" mode after
servicing.
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departed with A/C 057 on 14 Jan 69. Enroute,

this aircraft experienced excessive venting of LOX over-
bvoard, apparently a component failure. The #2 converter was
replaced at the first enroute stop, and the remainder of the
axercise proceeded free of LOX problems. The "vent'" mode
was used throughout the exercise.

27. FURTHER LOX STUDIES:

essage 9659 (In 32061 - 22 Jan 69 - Atch 22)
laid down new guidelines for\ \Message 8673

{Out 56333 - 23 Jan 69 - Atch 23) clarified the procedures
actually in use at and by ‘ {

| |Message 9717 (In 32120 - 23 Jan 69 - Atch 2L) further
amplified on their desire with reference to{::::::::}LOX
servicing procedures.

28. LOX MEETING, LAC, 28 JAN 69:

iIa}Message 9682 (In 32079 - 22 Jan 69 - Atch 25)
scheduled another LOX meeting at LAC to review current infor-

mation and proposed solutions.

Message 9706 (In 32111 - 23 Jan 69 - Atch 26) outlined
an agenda for the 28 Jan 69 meeting at LAC.

Jn 28 Jan 69, above referenced meeting was held at LAC. LAC
was represented by\
|  Hgqs was represented by | |
ARO was represented by‘ ‘
\ | was repre-
sented by\ | The under-
signed's notes of this meeting reflect some interesting points:

a. | |gave briefing on differences between "o0ld"
ARO converter (PM 24,500-1) and '"new" LAC converter (RQ 1020),
currently installed in A/C 055. Atch 26 is a schematic of
both systems.

b. There appeared to be general agreement, after pre-
sentation of | | figures, that high oxygen pressures
are not really a problem unless excess guantity loss occurs.

c. stated that going to "buildup" procedures
after the | problems instead of staying with "vent"
procedures may have contributed to subsequent rash of LOX
problems at{:f::::::]

d. \ \again questioned why we are having prob-
lems when the system we started out with works for other air-
craft and programs.
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e. ‘challenged the LAC position that the
check valve in the PM 2L ,500-1 converter assembly was the
problem. He stated that he felt that LAC had insufficient

data to support their conclusions and that LAC was basin
their conclusions on assumptions rather than fact. [:::fi:::j

amplified his contention that there was no evidence to support

the conclusion that components were the cause of most of the
U~2R LOX problems, and questioned the reason for gocing to a
redesigned system before causes were known. [:::f::::}ad—

mitted that ARO had been unable to pinpoint the problem.

f. When asked Dby | why the S-1010 regu-
iator now appeared to selectively feed off the high pressure
side of the LAC redesigned LOX System,[:::::::::}apparently
modified earlier ARO statements by stating that the regulator
normally would feed off the low pressure side, but would also
feed off the high pressure side and should not be an area of
concern.

g. | ]stated that A/C 058 would go on

with o0ld converters and using "vent" procedures until all
answers are known about "new'" LOX System.

h. At the conclusion of the meeting, E:::::::j stated
that if a "new" converter assembly was to be adopted for the

U-2R, he would like to suggest the ARO 21170-11 assembly

(Atch 28) in use for several years by other government agencies,
which takes the pilot supply line from the top of the converter

(gaseous) assembly, rather than from the bottom of the con-
verter (liquid) in the LAC RQ 1020,

i. No decision reached on whether to use "vent" or
"buildup" with new LAC converter assembly.

J. LAC stated that oxygen consumption greater than 1.0
iiter per hour from both systems was abnormal and indicative
of system malfunction.

On 30 Jan 69, the undersigned was notified by‘

that Hqs would probably recommend the "buildup" mode for the
new LOX Systems. | 9971 (In 32391 - 1 Feb 69 - Atch 29)
confirmed this information.

29. SWAP SHOP XI:

This exercise departed on 5 Feb 69, using A/C 058 with
two "old" type converters and using "vent" procedures.
Message 9944 (In 32365 - 31 Jan 69 - Atch 30) established
these guidelines.

On the first leg of‘ the #2 LOX System went to

130 psi and vented overboard. One of the '"new" type converters

was installed at the first enroute stop, and the remainder of
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(This was "old" style

5 Teb 69, A/C 054 had an air abort due
ization in #1 system inflight.
erter.

3 Mar 69, LAC sent representatives to| | to
I personnel on the latest LAC changes to the U-2R LOX
em as a result of the 28 Jan 69 LAC meeting.

{::;::;:]Message 9367 (Out 57058 - L Mar 69 - Atch 31)
oraphica~ly describes the result of this meeting.

notes also amplify on paragraph 4 of the above message. He
éic not Teel this meeting helped at all in increasing pilot
cornfidence in the "new" LOX System.

3 Notes of the undersigned from a staff meeting
sr. L Mar 69 snow that | [ stated that LAC was
rropesing to test a "new'" LOX converter that would take the
TiI_0T oxygen supply of f the gaseous part of the converter
!similar to ARO 21170-11. further stated that Hgs
nad apparently stated that they (Hgs) were also doing some
researcn on LOX Systems independent of LAC.

33 Thnils concludes the review of information available to me
to this date on U-2R LOX probliems.

3« CunCLUSIONS:

. any conclusions can be arrived at with reference to
<nis review of information, they would probably have to include
~ne foliowing:

& . Initially, in the earliest planning stages of the
U-2R%, not enough attention was devoted to consideration of
Dossible differences between the SR-71 and U-2R. Rather than
design andg fuily ovench test a LOX System solely for the U-2R,
the SR-T1 System was carried over anda installed.
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T Once a LOX System was adopted for the U-2R, insuffi-
clent avtention wes devoted, by all parties concerned, to
servicing procedures for this system.

N With each successive LOX problem, there appears 10
e no consistency to the apprcach of interested parties as
tC possibie etiologies and solutions. Erroneous information
and Znadeguate guidance were often the rule rather than the
exception.

S Uhroughout this entire period of time, there appears
TCc Lave Deen an increasing level of communication breakdown
ovetween tne primary contractor for the U-2R LOX Systems (LAC),
ané their sub-contractor (ARO), which undoubtedly aggravated
thie problem.

2. As a result of the difficulties encountered with

-2& LOX System, and the many less than successful approaches
ions, the level of pilot confidence in this system was

ically reduced.

z5. Tris lengthy memorandum, prepared at your request, has

veen presented objectively to thne best of my ability. My only

interest in this controversy since the first day of my assign-
25X1 ment to tnis organization has been the welfare of the pilots

wao Tly tne U-2R, and their confidence in their Life Support

Svstems.,

MC, FS 31 Atch
D.vector, Life Support Noted

IAR)
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B (D) TELECON DTD 5 JULY 68 C;ng |
. AFTER THOROUGH EVALUATION OF ALL THE FACTS INVOLVED ;
v IN THE RECENT OXYGEN INCIDENTS ON ARTICLES 052, 053, AND s, "
IT IS APPARENT THAT VE HAVE A MOISTURE PROBLEM VITH OWR . .- ~
<; 'OXYGEN. AT THE REQUEST OF | 'PERFORMED . .. -.'25XI
> A MOISTURE CHECK ON THESE ARTICLES AND THEY FAILED TO PASSe . s
. UNTIL FURTHER NOTICE, THZ U-2C NOISTURE MONITOR SHALL BE
-fj ' USED AS A PRE-FLIGHT ITEM TO CHECK CONDITION OF OXYGEN. ' .° B
" ALSO, ALL OXYGEN SYSTEMS ON U-2R SHALL BE DRAINED AND LEAK L ff.
. CHECKED, PURGED' AND RE-SERVICED PRIOR TO NEXT FLIGHT. THE o
EXISTING PURGE TIMES CALLED FOR IN OUR TECH DATA SHALL BE
- 'DOUBLED. OF GOURSE, AFTER THE ABOVE SERVICING, THE noxsrunz |
:\;\ ‘nouxrog SHALg BE USEDe | /;¥ | ) e
weamms . o 9‘;¥c’n‘z*rf oY PAGE 1 or 2
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_ IDEALIST |

- REFs (A

(B

5563, DTD ©5 JUL 68

- SUBJs STATUS OXYGEN INVESTIGATION

’83, DTD @5 JUL 68 1IN 27164

OUT 53227

e
i .
e -
o f/——/
‘A

b
od L
\etliiapit

r/nw;/‘y
K

AS A RESULT OF THE RECENT INCIDENTS ON THREE ARTICLES,

FLIGHT, THE FOLLOWING PROGRAM IS BEING ACCOMPLISHED.

. WHZRE ONE OXYGEN SYSTEM INDICATED © PRESSURE DURING

THE OXYGEN CONVERTERS HAVE BEEN FUNCTIONALLY CHECKED

N[ |LABORATORY AND FOUND TO BE SATISFACTORY.

CNE CONVERTER WAS TESTED FOR OPERATION IN A COLD

_.VIRONMENT TO SEE IF THE HEAT EXCHANGER WAS CAPABLE

OF WORKING AND RE-PRESSURIZING THE SYSTEM AT LOV AMBIENT
THESE TESTS WERE COMPLETED P.M. OF
FURTHER, AS A RESULT OF

TEMPERATURES.
186 JULY AND WZIRE SATISFACTORY.
INVEST IGATION, IT WAS DISCOVERED THAT THE PLUMBING TUBE
' FROM THE COVERTER TO THE COCKPIT WAS NOT AS LONG AS
REQUIRED BY MIL SPEC (DURING FLIGHT TEST EVALUATION OF
THZ .0X SYSTEM EARLY IN THE PROGRAM, TEMPERATURE

co. .. ;
S AGE ]
',.‘y .

‘:.:l\‘.". N
1S
¥ Ao}
bac 4
b |
i . T }
]

‘ P

ik 7'

LOX
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MEASURENENTS VERE MADE TO ASSURE THAT THE TUBE WAS NOT

ALLOWING LIQUID INTO THE COCKPIT AREA. THESE MEASURE-
MENTS SHOWED ONLY A 18 DEG DELTA T BETWEEN AMBIENT COCKPIT

'TENPERATURE AND THE 02 LINE.> IN ORDER TO CONFORM TO
THE MIL SPEC, | | IS IN TKE PROCESS OF MOCKING UP
ADDITIONAL TUBING (APPROXIMATELY &° ADDITIONAL), IT IS
| ANTICIPATED TVO SETS OF TUBES WILL BE AVAILABLE EARLY IN
'THE WEEK OF THE 15TH.- |

ANOTHER AREA NOT CONFORMING TO MIL SPEC IS THE REQUIREMENT

~FOR SYSTEM PURGE. THE EXISTING U-2R TECH DATA IS PATTERNED

AFTER THE SR-71, WHICH REQUIRES A TOTAL PURGE TIME OF

22 MINUTES. THE MIL SPEC REQUIRES A MUCH LONGER PERIOD.
ALSO, THE MIL SPEC REQUIRES THAT THE PURGE BE ACCOMPLISHED
HOT (250 DEG~F). STARTING IMMEDIATELY, ALL SYSTEMS SHALL BE

' PURGED ONE HOUR AT 5@ PSI WITH DRY AMBIENT OXYGEN. | | 25X1

WILL INVESTIGATE AND Ttgf T}{E HOT PURGE FOR POSSIBLE
FUTURE USE. |

ALSO, STARTING IMMEDIATELY, THE U-2C NMOISTURE MONITOR
SHALL BE EMPLOYED. AFTER INSTALLATION OF THE ABOVE

PLUNBING TUBES, THE SYSTEMS SHALL BE PURGED AS ABOVE,

Mq“’
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CHARGED AND THEN CHECKED WITH THE MOISTURE NMONITOR

'FOR CONDITION. THE MOISTURE MONITOR SHALL BE USED AT

EACH 30-DAY PERIOD WHEN THE SYSTEM IS PURGED AND RECHARGED.,

| CONCURS VITH THE ABOVE PROCEDURE.

TO DATE| | HAS NOT FOUND ANY COMPONENT MALFUNCTION
WHICK COULD HAVE CAUSED THE INCIDENTS. HOWEVER, THERE
IS SOME SUSPICION THAT MOISTURE HAD EXISTED, BUT THIS
CANNOT BE PROVED AT THIS TIME. IT IS FELT WITH THE INCREASED
PURGE TIME AND THE USE OF THE MOISTURE MONITOR FURTHER:

PROBLEMS SHOULD BE ELIMINATED.
| END OF MSG

ek T
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SECRET 1714232 SEP 68 CITE| | @212

IMMED IATE |

IDEALIST |

‘ DM‘S' PE’

MISSION GT 68~423 CANCELLED DUE TO OXYGEN PROBLENS,

NUMBER

! SYSTEX WOULD NOT BUILD UP AFTER SYSTEM WAS PLACED IN BUILD uP

POSITION,.

FOLLOWING NEW PROCEDURES, ARTICLE WAS SERVICED VITH

25X1

25X1

LOX AFTER LANDING LAST NIGHT AND SYSTEM LEFT IN VENT POSITION. 3\u

: \
SYSTEM LOOKED GOOD AT PRE=FLIGHT THIS MORNING HOWEVER, AFTER SEAT
KIT WAS PLACED IN COCKPIT THIS MORNING, BUILD UP POSITION WAS

SELECTED BUT NQ BUILD UP IN NUNYBER l.

AS CHECKS OF SUIT, @O, ETC ALL OKAY.

PURGE.,

IN 28824

IEEXHX END OF MG

SECRET

WE SUSPECT VALVE FREEZE UP
WILL ADVISE RESULTS AFTER

Atk (O
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SECRET 1815502 SEP 68 CITE| | 0818 \

IMMEDIATE \

IDEALIST, PE, R&D, DN,

SUBJ1 PROBLENS ASSOCIATED WITH ENVIRONKENTAL TEST OPERATION
AT = |WITH ARTICLE 258, :
1. FOLLOVING IS RESUME OF EVENTS AFTER CANCELLING FLT OF
ARTICLE @58 ON TUESDAY 17 SEP. AFTER SYS NER 1 OF THE OXYGEN
SYSTEX HAD FAILED TO BUILD UP PRESSURE THE PILOT WAS REMOVED FROM |
THE COCKPIT AND A MOISTURE CHECK WAS ATTEMPTED ON SYS NBR 2. AS
THIS CHECK WAS BEING MADE SYS NBR 2 PRESSURE WENT TO ZERD. THE FILLER
VALVES VERE TAPPED LIGHTLY WITH A NALLET TO SEE IF THIS MIGHT
BE THE PROBLEM BUT NO LUCK. )
2. SYS NBR 1 WAS PURGED WITH GASEOUS OXYGBEN AND RESERVICED
WITH LOX. PRESSURE BUILT UP TG NORMAL OPERATING RANGE AND RE-
MAINED THERE OVERNIGHT.
3. SYS NBR 2 WAS PURGED AND RESERVICED BUT PRESSURE DID NOT
BUILD UP. THE FILL VENT VALVE WAS REPLACED AND SYSTEM REPURGED
AND SERVICED. PRESSURE BUILT UP AND RENAINED THERE OVERNIGHT.
BOTH THE NBR 1 AND NBR 2 SYSTEMS WERE LEFT IN BUILD UP OVERNIGMT.
NO HIGH PRESSURE VENTING OCCURED ON EITHER SYSTEM, BOTH SYSTEMS VERE

2k ()
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PERIODICALLY FLOW CHECKED, AND MOISTURE CHECKED SATISFACTORILY.
4. AN ENGINE RUN WAS MADE AND DURING THIS RUN THE FLAPS WERE FOUND
TO BE INOPERATIVE. THE FAULT WAS MOISTURE IN THE RIGHTHAND ASSYMMETRY
SWITCHe 1IN FACT IT WAS SATURATED WITH NOISTURE. RENOVED SWITCH AND
DRIED WITK NITROGENe. LEFT SWITCH WAS ALSO REMOVED AND DRIED ALTHOUGH
IT DID NOT SHOW ANY MOISTURE. THE DRAIN HOLE WAS COVERED WITH TAPE
TO PREVENT REOCCURANCE. AFTER RESET OF FLAP RELAY THE FLAPS OPERATED
NORMALLY ON NEXT ENGINE RUN. |
S, DURING THE FIRST ENGINE RUN FUEL PRESSURE VENT TO 35 PSI ON
SHUTDOWN. THE TRANSMITTER WAS REPLACED AND FUEL PRESSURE WAS NORMAL |
ON THE SECOND RUN AND SHUTDOWN. ON THKE THIRD RUN FUEL PRESSURE AGAIN |
WENT TO 35 PSI ON SHUT DOWN, ELECTRICAL POVER APPLIED TO ARTICLE AND
FUEL PRESSURE INDICATED NORMAL. DURING ALL ENGINE OPERATIONS FUEL

1

PRESSURE WAS NORMAL. FUEL PRSSURE GAGE IS SHORT IN FAK.

6. MAINTENANCE WORK WAS COMPLETED AT 2132 HOURS WED MORNING AFTER
A 17 MOUR DAY. TO LAUNCH TODAYS FLIGHT MAINT PERSONNEL REPORTED
FOR WORK AT 2738 HOURS.

7« ARTICLE ALL OKAY ON PREFLIGHT EXCEPT FULL PRESSURE. SECONDS
AFTER ENGINE START NBR 2 OXYGEN SYSTEM PRESSURE PEGGED AT 132
PS1, EXCESSIVE DUMPING AT VENT ALSO OCCURED. SHUTDOWN (ENGINE) AND

BN 28872 SECRET PAGE 2 OF 3
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IMMED IATE PRESSURE CHECKS WERE MADE. TEST SET SHOWED 125 PSI ON
NBR 2 OXYGEN SYSTEMe NBR 1 WAS NORMAL 82 PSI. VWE BLED NBR 2
DOWN TO 88 PSI, AND IT IMNEDIATELY COMMENCED TO BUILT UP PRESSURE.
8, INVIEW OF THE LIMITED TEST CAPABILITY AND LACK OF ENGINEER-
ING KNOWLEDGE AVAILABLE, AND SEEMING ERRATIC BEHAVIOR OF OXYGEN
SYSTEM, | | COMMANDER CANCELLED TODAYS FLIGHT ON THE BASIS
OF FLIGHT SAFETY.
S HAS REACHED THE POSITION OF NOT BEING ABLE
TO COME UP WITH CORRECTIVE ACTION ON 58°'S OXYGEN SYSTEM BECAUSE
OF LACK OF TECHNICAL XNOVWLEDGE AND TEST EQUIPKENT. VIEW THESE
LIMITATIONS, WE SEE TWO CHOICES.
A. FLY ART HOME AT LOW ALTITUDE, OR PREFERRABLY
Be REQUEST|  [DISPATCH TO APPROPRIATE SIZED
AND EQUIPPED LAC TEST FORCE. THKIS GROUP SHOULD BE AUGMENTED WITH
APPROPRIATE ABAFT REPRESENTATIVES.,
12, REQUEST ADVISEMENT SOONEST.

"END OF MSG

25X1

3
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PRIORITY |

IDEALIST OPERA DM RD | |
OXYGEN PROBLENS ART €58

SUBJs

FOLLOWING IS RESUME OF EVENTS AND ACTIONS TAKEN

ON ARTICLE 058 SINCE ARRIVAL OF

16 SEP « PH,

DEPLOYMENTS

LOX SERVICED AND VENTED TO ATMOSPHERE OVERNIGHT.

17 SEP = AJM, = VENT TOOLS REMOVED = 12 MINUTES PRIOR
TO PILOT LOAD NUMBER 1 SYSTEM WOULD NOT BUILD UP ABOVE

38 PSI AND WOULD RETURN TO ZERO ON DEMAND NUMBER 2

SYSTEM OPERATION NORMAL. FLIGHT ABORTED ON

ATTENPT

TO MOISTURE CHECK NUMBER 2 SYSTEM IT WENT TO ZERO PRESS-

URE AND WOULD NOT BUILD UP TO OPERATING PRESSURE <

SAME SYMPTOMS AS NUMBER 1 SYSTEM.

DUMPED LOX FROM BOTH

SYSTEMS « PURGED AND SERVICED NUMBER 1 SYSTEM PER

LATEST PURGE PROCEDURE.
OPERATION (NUMBER | SYS) APPEARED NORMAL.
CHECKX AT MINUS &5 DEGREES F.
NU¥BER 2 SYS PER LATEST PEOCEDURE.
BEFORE.

, SECRET
Approved For Release 2007/09/25 : CIA-RDP75

IN 28983

PRESSURE BUILDUP AND SYSTEM
MOISTURE
PURGED AND SERVICED

NO PRESSURE BUILDUP AS
DUMPED LOX FROM NUNMBER 2 SYS, REPLACED FILL AND
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VENT VALVE, PURGED, AND SERVICED. NO BUILDUP UNTIL PRESSURE

DIFFERENT IAL VALVE VAS TAPPED. PRESSURE BUILDUP AND SYS

OPERATION APPEARED NORMAL, NOISTURE CHECK NUMBER 2 SYS - 68

DEGREES F. NUMBER 1 AND NUMBER 2 SYSTEMS VERE LEFT IN

SUILDUP OVERNIGHT, NO EXCESSIVE PRESSURE OR RELIEVING OBSERVED

BY OVERNIGHT WATCH.

1€ SEP - NUNBER 2 SYS BUILT UP TO 13@ PSI AND RELIEVED WITH N

PILOT HOOKED UP JUST PRIOR TO TAXI. PRESSURE TESTER HOOKED

UP TO NUMBER 2, READ 123 PSI., DROPPED PRESSURE BY FLOVING TO

38 PSl. IT THEN BUILT TO 9¢ PSI. PILOT WAS RECONNECTED TO

NUMBER 2 SYS, NWMBER 1 SYS WAS TURNED OFF, AND PRESSURE IN

NUMBER 2 BREATHED DOWN TO NORMAL OERATING RANGE. FLIGHT

ABORTED. FLOW CHECKS PERFORMED HOURLY THROUGHOUT AFTERNOON

EOTH SYS NORMAL. FIREWELL/LOCKHEED TEAM DUE TOMORROW, :
25X1 19 SEP = | | (LOCHKEED) AND | | -25X1

(FIREVELL) ARRIVED. CHECKED NUMBER 1 AND NUWBER 2 SYS ‘

PRESSURE = BOTK HAD BEEN LEFT ON BUILDUP SINCE FLIGHT
~ ABORT 18 SEP AWM, NUMBER 1-118, NUWBER 2 ~115, VENT FLOV

- 2028 CC/PER MIN, FLOVED BOTH SYSTEMS FROM QD FOR
1 MINUTE. PRESSURE REMAINED ABOVE 1€@ PSI INDICATING

IN 28980 - SECRET ”M /z,"'
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LOX NEAR SATURATION. FLOVED BOTH SYS BELOV 103 PSI AND
CKECKED VENT FLOV = ZERO, INDICATING GOOD RELIEF VALVE

SHUTOFF AND NO FILL AND VENT VALVE LEAKAGE., SERVICED NUMBER

| AND NUMBER 2 SYS, BOTK PRESSURE NORMAL 75 PSI, INSTALL
VENT TOOL IN NUMBER 2 SYS FOR OVERNIGHT CHECK. SYS PRESS
ZERO, NUBER 1 SYS LEFT IN BUILDUP AND PRESSURE MONITORED
THROUGHOUT NIGHT = 7475 PSI,

28 SEP - VENT TOOL REMOVED FROM NUNMBER 2 SYSTEM, BUILD UP
TO 75 PSI NORMAL = 3 NIN, LOW ALT MASK HOOKED TO NUMBER
| AND NUMBER 2 FOR BREATHING CHECK, NORMAL OPERATING
PRESSURE WAS OBSERVED FOR 3 PLUS HOURS OF BREATHING.
SERVICED NUMBER 1 AND NUMBER 2 SYS. BUILDUP TO 75 PSI
PRESSURE WAS NORMAL ON BOTH SYSTENS. ONE HOUR AFTER
SERVICE, CREW CHIEF WAS HOOKED TO NUMBER 1 AND NUMBER

2 SYS WITH LOW ALTITUDE MASX AND OXYGEN PRESSURE OBSERVED
DURING 28 MINUTE PREFLIGKT ENGINE RUN, OPERATIONAL NORMAL.

END OF MusG
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24 September 1938

25X1 TO:

T, A

PARNRS P A

SULJECT: OXYGEN SYSTEM U-IX

ra

The recent provlerus with ubject systom at NeCoy AF T nave created

considerable intercse in tue systom, its handling procedures aad problems,
Tals inemo will aticiapt to summarize the status of the systera problems

and recommend covrective action

Apparont provlemis associated with high pressure, excescive loss,
w.oven feediag of systems nave been occurring since the carly dnj:* days
ol tae U=2R. Thesc have been corrcected by replacement of conuponcnts,

&
v
thaveding valves, Llceding pressure prior to fiight, ¢te, Tho azo

&

161 cause

of the prowvlem, if one really existed, was never veally determined. Feode
back {rom hc test lab or the vendor never reporicd finding a had component,
The cause cof cascs of failure to feed last suruncer was not actually
doworinined. It was assurned that they were caused by moisture in the
u‘, LeGia or lluld onygen ~ctt1ng up into the system shut off vaive. At this
doao tae purge procedure was revised to resolve the moisture problem and
sodiidional length of line was added to the vuild up system. Tids corrective
zition appeared to eliminate the fecd failure problems.

Pressures over the normal operating range of 50 to 100 psi were
5 experienced aaily. In most cases, bleeding the pressure prior to
takeoil allowed them to remain within the normal range during the flight.

Doin

Taere have been a few cases where concurrent with high pressure, the
guantity depleted rapidly. These were assuimed to be caused by faulty
converters or LOX {reczing a valve open. In soine cases, converters
wore replaced and in others shop air was blown on the components with
external ice build up. In no case has a definite cause beeon established.

25X1 Recently, ‘ ‘o* ARG Corporation paid a visit to Detachment
to discuss another subjact. VVhile e was t.sere. it was learned that he was

25X1 quite knowledgeable of LOX systeins so he was briefcd on their prohlems

25X1 by Jand his staff. asscssed ticir high pressure

problems to be caused by heat satcration of the LOX. He defines heat
soturation as LOX that has becn in the converter for extended periods

with the system in build up. When tiis occurs, the pressure opens the

s g /
cCREF fHach /3
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velief valve and sigher than normal loss through the external vent is
ernperienced, -ie used a flowmeter at the vent on the aircrait to demonstrate
the diiference between fresh LOX and saturated TLOX,

| recommendation to alleviate this condition was to
teave the 1ill valve in vent rather than build up aifter servicing the aircraft
witn LOX. Accormaplishuaent of this on the U=2R ¢ C(‘;_’lr s inseviion of a
rucial tool ia the Fill and Vent valve. Detacnin
s0ld on the procedurc and decided to put it into ¢
1< Sept 1968.

2 g
LY
vorg
¢
5
9
C3
[
—
Py
IO

o . < U D Ry -
Sormc tiine back, of AR0O sad recomirnonded this same

cdure as a solution to the uncvan feeding |
seding cases, the highest pressurc systoni usunily would not conic on the
iae until the low pressure systein was turncd off, Expericace had shown

-ty Pd
i
¥y O
)
o
~

;._4

toar il the pressures were bled dovwa prior to fiight, both systermns were

wore likely to feed simnidliancously
on A/C 051 with mixed succe "

aroccCeve was fited

s Che fivst vime it worked ivisinctorily
aind the next two times exzcessive LOX was lost overnight, so the procedure
was abandoned,

Meanwhile, we had heard from scveral sources that all other aircraft
using OX had @ manual vent valve. These valves were supposcdly left in

tion until fiight time. “Ve nzve now been advisced oy | \

i

it Tatterson Oxygen labd that this is not bLeing done on other aircraft.
Thaeve always i3 a hazard of contuminants n\,r'ng the system through the
o ne T.0O,'s on the KC 135 and 104 warn against this.

Concurrent with Detachment G going to the venting procedure, they
deployed A/C 053 to McCoy ATD for high humidity environmental tests.

I

Tae nrst two flights were aborted due to oxygen system prooslems prior to

tnKcoil.

Upon its arrival at McCoy AF¥D, A/C 053 was irrmediately serviced
with LOX, The airceraft was very wet due to condensation. <rom what
‘oriaction that could be obtained from the ground crew, it is fairly certain
t..at no special precautions were obscorved in servicing. TJoth systems were
left in vent overnight. The next mnorning one system fail
tl.c other built up, but it went flat when a demand was ple

i
&an

iy

o build up and

p...- ).a‘

N -

Extensive puryging was accomplished on both systemns and the aireraft

A
prepared for flight the following day. After purging, onc system would not

=

vaila up until the converter valves were ta'med vigorously. The #ill and

Vent valve in this gystem was replaced and additional puv ing accomn lished.
3

o

Luco system ., were left on build u» overanight. The next miorning, just prior
> zaui, one systers went up to 130 psl and vented overboard., The pressure
w25 oled down in the cockpit and tien remained down. The flight was not

saade

fack /3%
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25X1 and the writer nroceeded to McCoy AFD
25X1 and oot {aece., After caretully reviewing thelr experiences, we

coac.uded they had experienced problems associsted with moisture contame
inativa and 4is0 4 kigh precsure problem,

Attempts to repeat the contamination problemn by leaving in vent
weore unsuccessiul, Jlowever, everyone wis much more aware of moisture
hazaras and probably were inore carciul during servicing than they had been
on tlc¢ initial service at McCoy AFD. As the investigation progvessed, any
o ical caanges to existing procedures werce passed to @roject [{eadquarters
aud Dawards for immediate adoption,

To preclude saturation effects causing high pressurce and subsequent
loss of LOX, it appcarcd desirable uader certain conditions to partially
drain the systemn and reservice, On one occasion at McCoy AFD a drain
ve ve froze open during draining and would not close. This caused the
20 to drain to einply, The valve is suppouscdly a cryopenic valve
anw ooould not do this, but it dida. This experience made it undesirable
to cuntinue the partial draining procedurc,
MeCoy AFD, it was
lesrned that it is not f ily being accomplisihed due to a misinterpretation of the
inscructions, They have been trying to hiold the specified pressure at each

end of the system, theredy not getiing the desired {low,

n discussinyg the purge procedure with the crew at

Lockiieed has purposely avoided a hot purge due to reported fires
exscerienced in the early use of this procedure. We now hear that hot
u .4 is being done on many aircraft and there are several small
app oved purging urits on the marikci.

"I
‘j

A review of the SR-71 oxyscen system experiences and problems
25X1 widli Sindicatcs they are having practically no probliems, hey
us e tae same components we use but the system is assembled differently
dua to ’1aving two crew members and three systems. They are not concerned
ressure and uneven feeding. Iligh pressure is ignored unless
thurc i3 an excessive loss of oxygen indicating a valve malfunction. Uneven
{ecdin: is not a problem because they were taught not to expect the systems
to go down evenly. They accept the fact that the system not feeding is on
stundby &¢nd is available in case of failure or depletion of oxygen in the
{ecvding system. The aircraft arc and have been for some time operating
in & very huwniaid climate.

At this time it appears that our oxygen system problems are caused
by scveral {actors:

1. Inadequate or obsolete procedurcs available to the using personnel.

Pttact) 133
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2, Improper use of existing proceaures.

3. TPoor coordination between LAC, ARQ, and thie Customer.

Recorwnendations for resolving the resent difficulties are!
o

—
.

Qualified LAC, ARO, and AMC engincers snend some time at
’ ’ o 1

Detachment & developing firm handling and troubleshooting

procedures,

2. Cround and Flight personnel be instructed on above procedures.

3. Investigate and flight test operating with high pressures, as

arc being accepted on the SR-T71,

Division Engineer
Flight Test

25X1

fech /3 4
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— To:
: 1 October 1968

—  From:

Subject: LOX Meeting - Edwards lorth Base

STATINTL A meeting on LOX System problems was held at iorth Base, 30 September 1968,

Those in attendance were:

WRSP IV DM

HRSP IV Life Support
Project ilq. Life Support
ARO Corporation

-ARO Cerporation

- LAC Flight Test

- LAC Design

-~ LAC Design

- LAC Maintenance lianuals
- LAC Maintenance Manuals

!

The subjects covered and their conclusions are:

Hich Pressure - It was contended by ARC Representatives that excessive loss can be

: expected frem high pressure on a normal system if the LOX is saturated, Flight
Test will attempt to confirm this on ARircraft 051, The best way to prevent
saturation is to service close to flight time. However, some %ime must be
allowed for stabilization after servicing, The Detachment will service LOX
between eight and one hours prior to Flight. Servicing wiil be acconplished

- within this period even though the quentities are full fron a previous service

ing. The reservicing allows fresh LOX entering the converter ¥rom the bottom
to displace and mix with the saturated LOX. This eliminates the need for
partially diraining prior to servicing.

uJ

Abnormal Operation = It was generally agreed that past history shows the oxygen
system components are quite reliable. Air Force experiencs has been that
most all LOX system problems are caused by contaminenis. In view of this it

. was concluded that the first course of action on abnomalities that are
obviously not a failed component shall be purging.

Purging -« A lengthy discussion was held on-purging. /R0 recommended hot purging,
fhe basic Air Force Tech Order reconmends not purging. Information from
cdwards Main Base indicated there was convus:on tiere regarding use of hot
purge. It appears that .= r.rge would be more effective in removing
moisture and should require less time %o do ii. The present UZR cold purge ILLEGIB
time ic comparable to the AS» "»ce recammended ‘hot purge time. Our purge
time {s considarad narginal an. ed if hot purge is not adopted.
It was conc” .. o7 we shouid Gy if LAC agrees that the total
system can woiera.. o temperature. ARO will work with} \1n STATINTL
ce’ v 0 with a suitable Hot Purge Unit for test. .

Purge Frequency - 1t was ge...caily agreed that servicing cycles are a better
criteria Tor purge frequency requirements. Tweinty five servicings was
decided upon for a starting point. The calendar requirement i< to be deleted,

BN TR A

R BTl ey e
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STATINTL

v*rpm Improvements - is to investigate the feasibility of two small
sysitem chances that will reduce the chance of meisture collecting in the
bellows area of the relief valves and assist in trouble shooting the system.
The lines from the relief valves should be routed directly down rather than
loop up over the duct, They can be teel together and should have their own
overboard Titting rather than be teed into the vent fitting,

Pref]jrht - It was recommended that a flowmeter check of the vent be included in
T the preflight. ARD has limits on the flow and feels potential problems with
STATINTL  vent and reticf valves may be detected. | [1is to look into avail- STATINTL
able meters for this- purpose, . STATINTL

is to remain at Horth Base this week and menitor all flights and
LOX servicing. Ed appears to have a good grasp of the situation so [::::f::]has
returned to the plant,

| We plan to have another meeting Thursday, 3 October 1668 at 09G0 to review

the wecks operation., At this time interim procedures should be finalized and a

Tc:sage sent to SAC. Manual revisions should be hald in abeyance until 1 NovembeStatNTL
958, ' '

GCF:tec
STATINTL

" g: A1) Attendees

File

' ' o e /t/‘
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3% Octobay 1968

pject: LOX HMeeting - Edwards Rorth Base
STATINTL ’
A third meeting was held on 29 October 1968 to summarize all past LOX experience,
opcrating characteristics and finalize operating procedures, Those in attendance were:

- VRSP IV DI

- WRSP IV Life Support

- Project Hg Life Support
- WRSP IV Mainteneance

= ARQ Corporation

- LAC Design

- LAC Maintenance Manuals
- LAC lMaintenance Manuals
- LAC Flight Test

- LAC Flight test

HICH PRESSURE - Hich nressure/saturated LOX was investigattd on 051 during the period

TLAobIY €hvu 23 Octebey 1968, A total of nine flights were made. Servicing occurred

sonvoximataly every 3 days. Only cnc case of LOX venting overboard in flight was

roted end this could not be attributed to a so calied saturatad condition in that the
v ton was serviced just 6 hours before the flight, The system also operated satis-
factertty for 5 subsequent Tlights with nc system changes or purging., It is also
intevesting to note that in all cases either with system #1 or #2, the flights were
started with high pressures between 100 end 110 psi and these pressures gradually

~  reducad to 70-80 psi levei as the flight progressed. On the basis of the above it

~/ —napaars that high pressuves are acceptable providing that excessive venting does not
.2ke place.

It is recommended that the =2-1 servicing instructions state that primary
servicing will be during the 24 hour to 1 hour period prior to flight to preclude
high prassures; however, under extenuating circumstances where no LOX is available
the system may be continued ia service with high pressures, but not venting overboard.

It is recommended that the flicht manual contain information to observe the LOX
uantities and useage rates with attendent high pressuves. It should also be noted
it 1s not reconmended that neither of the oxygen sysiems be shutoff in flight,

L
%1]
=
Y
et
[y}

« Agresmen?, vas obtained that novmal sewvvicing will be done prior to each
iwean the pariod 24 to 1 hour prior to flight, This has provided excellent
s and s compatible with fiight scheduling and maintenance procedures. Detach-
“3Y has averaced batwesn 14=-16 houwrs prior to flight for servicing.

T T TR TR T rRe Sy

I+ 45 our strong belief that wost difficulties have been caused by some form of
contaminaticn. The Tollowing items of servicing and maintenance should be closely
controtled and noted in the -2-1.

LCYX Quaiity
Receptacle cleanlinoss - Dirt and dust
Roceptacie Moisture

- Yorn Parts -

= Scrvicing under inclement weather conditions

D T — ol
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L ¥ alnd
/AR CYI 2

i 2 g oo -~ " T e gy res HIER AN
SET PROCCOURES - It vas agreed to szvvice the LON
B2 ;

-y s

t=ms at 35-45 psi LOX
:Iivery pressure, '

working satisfactorily

PETT TR T+ et [ 2 % eerte 1, ) R
VOTTHG « It was agrecd Lo leave systems in buildup to pracivde the possibility of
Ut S M E i T [ YT S “ ey yg} 3 )
%u4~uu.1un10ﬂo 'E?KS aztvintooe cutwe OIS A3 qu(ﬂtuﬂ» geincg by Vil Cne sysceem
in vent end cvoiding saturatod LOY.

SYSTEM GUANGES - 8/0 301-97 dnfomation and parts will bz availanie in the very
near Trekve,  Tnis builetin provides separate vents Tor filling and relief valve.

5
venting Tur purposas of system trouble shooting,

IBEORMATION 10 1 i§ FIEED - 5113‘ng ervicing and maintenancs procedures based on
cho above Tnto il b released to f! Tield as soon a3 possible.

. Orn2 area ye¢ o b2 conpleted in this regard is the trouble shooting section.
inis work wili be staried as soon as possiblo,

An agandx Tor oxycan updating c1u55: Tor both maintena ce personnel and drivers
oS ¢isiributed and acconted. These classes will be COﬂdle d by land STATINTL
wiil coaense on ﬁ foveboy 1962 for URSP IV personnel, Upon thety concliusicn, D.il.
nersonnzl will be sciwdaled, ‘

SUTURE S Cl}?i ~ Recipiants of fhis memo are invited to contact a:d inforn Ed
of any significant inTormation, results or recomnend2d changes to provide
anval ciearing ho for thes { syste
STAT1NTL el ciearing house Tor the LOX system,

MISCELLANEGUS

STATINTL 1, \ presented a new product drawing of z poviatle LOYX purge unit
vihich etininaias {he nced for NUGETOUS § heavw aaSe s 1y2;nce.s

STATINTL 2. \ vecemmended the uze of Tilters in ke ch2ck vaives and provided
scverai mociviad units for design group considarationr and test

STATINTL

STATINTL

GCF:LES: tec

cc;

-t
-]
]
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LIFE UJ"POPT

SECURITY CLASSIFICATION

SECRET

Dato = 2N 1368

0IC PEEY DI ‘i?
Asst
ked
P.E.

BOOK MULT! | SINGLE

TYPE MSG

PRECEDENCE Surv

ACTION PRIORITY

INFO PRIORITY oTG

o~ - -
VU o)

25X1 FROM:

[NFO:

TO:

IDEALIST DM-3, SPO

SUBJ: LOX PROBLEMS.

1. UNTIL WE RECEIVE REVISED TECH DATA,| | REQUIRES THE

ANSWERS TO THE FOLLOWING SPECIFIC QUESTIONS:

A, IF A LOX SYSTiM ISAAUDI.BLY VENTING PRIOR TO FLIGHT,
HOW LOMNG SHOULD IT BE ALLOWED TO VENT BEFORE TAKING MAINTENANCE
ACTION? WHAT ACTION, IF ANY, SHOULD THEN BE TAKEN? IF VENTING
CONTINUBS, IS THIS CAUSE FOR GRCUND ABORT?

25X1 B.

LIGHT,  , AND/OR LOW GAGE READING) CAUSE FOR AIR ABORT?
C. WHAT IS THE MINIMUM LOX QUANTITY ALLOWABLE PRIOR TO
TAKEOFF ON A TURNAROUND FLIGHT?
2.
LOW PRESSURE INSTANCES IN THE PAST WEEK.

END OF MSG

25X1 25X1

IS A SYSTEM LON PRESSURE INDICATION IN FLIGHT (WARNING

REQUEST PROMPT ANSWERS TO ABOVE, WE HAVE BAD BOTH HIGH AND

/

SPECIAL INSTRUCTIONS
J .

S

25X1

o 25X1

W

DATE

22

TIME

0730L

MONTH
NQV

YEAR

68

PAGE NO.

1

NO OF
PAGES

TYPED NAME AND TITLE PHONE SIGNATURE

25X1

mm—-4MPBO
.my\)ﬂfﬂ’

DIRECTOR OF MATERIEL

SECURITY CLASSIFICATION REGRADING INSTRUCTIONS

| SECRET

DD.&&":173

Gr-1

b /Q

‘s ooununn numnoma. cnu T l

REPLACES 1 DITION OF § MAY 83 WHICH MAY BE USED
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SECRET
\ TR RUTTORT
IN 30730 e g oY 908
TOR: 27/2121Z NOV 68 DES li}ﬁ _A7T
25X1 —_>¥. “ AP
<t CRET 2623062 NOV 68 CITE| 1573 N — | 251
|
25X1 IDEALIST/ /D¥-3/ SPO
25X1 REF 3 , DTD 22 NOV 68 (OUT 55385)
SU3JECTt LOX PROBLEMS
A. IF LOX SYSTEM IS AUDIBLY VENTING PRIOR TO FLIGHT:
|. SHUT OFF USAGE AT COCKPIT CONTROL PAREL AND VAIT 5
%INUTES FOR PRESSURE TO STABILIZE. VENTING SHOULD BECOME
INAUDIGLE AND PRESSURE STABILIZE AT ABOUT 116 PSI. MAKE
REGULAR PREFLIGHT CHECK.
o. IF AUDIBLE VENTING CONTINUES, ATTACH VENTING TOOL
0T3340-1 TO FILL VALVE AND REDUCE PRESSURE TO ABOUT 25
pS] BUT NO LESS THAN 5 PSI. AUDIBLE VENTING SHOULD CEASE
VITHIN A FEW SECONDS. REMOVE VENTING TOOL. PRESSURE
SHOULD BUILD UP TC AT LEASE 88 PSI WITHIN 5 MINUTES.
PRESSURE MAY GO TO RELIEF VALVE SETTING OF 122-122 PSI
AND VENT. IF AUDIBLE, VENTING SHOULD BECOME INAUDIBLE
WITHIN 1 MINUTE. MAKE REGULAR PREFLIGHT CHECK.
25X1
In 30730 SECRET {7'
f:H‘A KoK (e ’
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25X1 PAGE 2]  |157T3S SECRET

C.

3. IF AUDIBLE VENTING CONTINUES, DRAIN AND HOT PURGE THE
SYSTEM. KAKE REGULAR OPERATIONAL CHECK-OUT.

LOW PRESSURE INDICATION IS NO CAUSE FOR AIR ABORT UNLESS

PRESSURE DROPS TO ZERO. PRESSURE WILL NOT STABILIZE BELOW

55 PSI; PRESSURE WILL CONTINUE TO DROP OR RECOVER ON CONTINUED

BREATHING. PRESSURE SHOULD RECOVER TO NORMAL PRESSURE BAND

OF 5¢-10@ PSI WITHIN 38 SECONDS.

CRITERIA FOR MINIMUY QUANTITY ON TURNAROUND IS TO ASSURE NO

LESS THAN 2 LITERS IN A SYSTEM AT THE CONCLUSION OF A FLIGHT.

NORMAL AVERAGE USAGE RATE OF LOX IS ONE HALF LITER PER HOUR

FOR BOTH SYSTEMS. ASSUME SAME USAGE RATE OF LOX FOR CON=-

SERVATING COMPUTATION OF MINIMUM QUANTITY FOR ONE SYSTEN,

OR ! LITER OF LOX FOR 2 HOURS OF FLIGHT.

END OF MsG

X
IN 32730 SECRET Oeln |
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SECRET

LITE SUPTORT

‘ Datel 2 DEC49
IN 31268 ?%, [ _
L
% -

TOR 12/1619Z DEC &8 JHP

SE CRET 12/0218Z DEC 68 CITE| | 1724 25X1
IDEALIST / /SPO

SIBJECTs LOX SYSTEN
RECENT PROBLEMS IN THE LOX SYSTEM AT APPEAR TO

25X1

BE CAUSED BY CONTAMINATION.
| |RECONWENDS THAT A KEETING BE HELD THE VEEX

OF 1629 DECEMBER AT| = |TO INVESTIGATE ¥METHODS
OF ELIMINATING OR REDUCING THE CONTANMINATION EFFECT ON

THE SYSTEM AND THAT CORRECTIVE ACTION BE INITIATED

IMKEDIATELY.
[ ] STRONCLY RECOMMENDS THAT A LOX EXPERT FROM
WRICHT= PATTERSON, FANILIAR WITH LOX SYSTENS ON USAF /
AIRCRAT, BE INCLUDED AS AN ATTENDEE AT THIS WEETING
AND BE PERMITTED TO EXAMINE THE LOX INSTALLATION IN ;

THE U=2R, |
END OF MSQG.

(& cox oo
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SECRET
g LiFR siivon |
- I v DEC 558
:\! 1 > ]

IN 31272 o

TOR:s  19/1854Z DEC 68 WP ' N

— M

25X \ | Surv e
SECRET 191820 DEC 68 CITE|  |1780@ S 25x1

25X1 IDEALIST/ |
25X1 REF ¢ | | €646, DTD 16 DEC 68 (IN 31152

SU3Js LOX SYSTEM
THE CHECX VALVE IN THE LOX CONVERTER APPEARS TO 3E THE PRINCIPAL

SOURCE OF TROUBLE IN BOTH THE LOV OXYGEN PRESSURE NOTED B3Y THE PILOTS
AND THE VERY RAPID DEPLETION OF LOX NOTED AT GTHER TINES.
THIS VALVE HAS VERY CLOSE DIAMETRAL CLEARANCE, AND ANY CONTANIN-
ATIGN KAY CAUSE THE POPPET TO STICK IN THE OPEN OR CLOSED PGSITION.
2 THE CLOSE CLEARANCE IS NOT REQUIRED FOR SATISFACTORY POPPET OPERATION.
| | 1S WAKING REPLACEMENT POPPETS WITH REDUCED DIAMETER LANDS
AT LACH END AND ADDITIONAL RELIEF IN BETWEEN. THE LANDS WILL PROVIDE
ADEQUATE GUIDE FCR THE POPPET TO INSURE PROPER OPERATION AND SEALING.
THIS CHANGE WAS DISCUSSED WITH|  |ENGINEERS, WITH CONCURRENCH25X1
25X THAT THIS CHANGE WOULD CONSIDERASLY REDUCE THE SENSITIVITY OF THE
25X1 VALVE TO CONTAMINATIONs, | | WILL FURNISH TWO NEW POPPZTS TO
25X1 [ ] AS SOON AS AVAILABLE. | | ALSO PROPOSES TO TEST THE VALVE

IN 3JURBANK.
END OF NsG

ssentt  plg /9 s
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LIFE SUDDCRD
SECURITY CLASSIFI‘CATION - -
SECRET T v
BOOK | MULTI | SINGLE
TYPE MSG
\ I li] 1o i
PRECEDENCE - a2
ACTION ROUTI3A
INFO [324°)
25X1 FROM: FEaIE SPECIAL INSTRUCTIONS
8150
25X1 L L S
IDZALIST R&D i
SUBJECT: LOX BRIEFI:
51 1. THIS PROPOSAL HAS BEEN INFORMALLY DISCUSSED WITH S
25X1
2. | | PERSONNEL, DRIVERS, SUPERVISORS AND OTHERS
CONCERNED WITH OUR U-2R LOX PROBLEMS SHOULD BE PROVIDED A BRIEF=-
1NG ON THE NEW FIXES BEING INITIATED BY LAC, THE MOST LOGICAL
AND GUALIFIED PERSON TO PROVIDE THIS BRIEFING 1S : 25X1
o5xH 3. REQUEST AUTHORITY FOR TO DEAL DIRECTLY WITH MR
[ ] IN SETTING UP THIS BRIEFING, I.B., DATA TO BE PRESENTED,
DATES, TDMES, ETC.
END OF MESSAGE
[ DATE TIME
23
MONTH YE_AH
nNes A8
PAGE NO NO OF
PAGES
1
> TYPED NAME AND TITLE PHONL ['3 IGNATURE 25X1
v : T
A E
. A TYPED (or etamped) NAME ANO TITLE ‘
£ il | | UsAr 25X1
* &} Commander
SECURITY CLASSIFICATION REGRADING INSTRUCTIONS
SECRET GP-1 W 20
DD |sgf":s 1 7 3 REPLACES ENITION OF §{ MAY 838 WHICH MAY BE USED *“m.w""mm ..n'...“““
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C

i, LOX: PROPOSE FGLLbUIfinEJ‘{‘CBP’I FOR LOX TEST ARTICLES.
A. REPLACE NEW LOX VALVES WITH OLD LOX VALVES, REASON ~
iT APPLARS THAT NEW VALVES MAY NOT BE BUILT TO PROPER
SPECs.
B. USE VENT INSTRAD OF BUILD-U? PROCEDURELS.
COMBEENT:  THIS WILL PROBABLY DE TEKPORARY AS MOST PEO?Lk

DO HOT APPROVE, BUT IT WORKS BEITER FOR SAC.

SECURITY LASSIFICATION S — >
SLCRT .
BOOK MULTI SINGLE
TYPE MSG
b ¢
PRECEDENCE T ! "‘;,’
ACTION 2eI0RILY ' -
T DTG - A
— FROM: ? /\ = / T e ~?PECIAL INSTRUCTIONS
25X1 LIFE [(I)PPORT
Date JA;N 1P 9
0 N
Aagt ’
IDIALIST SWAP SlioP X Med
—————— P. E. )
Fod QEN RISS FROM S
P e [~ 2=
SUBJECT: HECAP FOR SWAP S0P X ‘

C. SERVICE & - 6 BOURS PRIOR TAXE OFF. i
D. HOT PURGE AT LIZAST LVERY 25 SBRVICIRGS .
E. HJTINUE ABOVE UNTIL LAC DLEVELOPES HEW AND PROVEN
SYSTE:,
2. ABORT CRITEZRIA SHOULD BZ: DATE TIME
10 N9aNg
A. LOX LOW PRESSURE SYitPTOMS: PRESS ON WITH TRANSIENT LOW MONTH YEAR
ALY 134619
PRESSURE EXCURSIONS, SHGCULD THESE EXCURSIOHS BECOMB PAGE NO. NO. OF
25X1 PAGES
o TYPED NAME AND TITLE PHONE R ] SIGNATURE * 2
E
R
f| asx i 1
O /¥B A
E E
R R )
SECURITY CLASSIFICATION RE ,
SESRET Conl M z/

25X1

rer

L}D 158\??3173

REPLACES EDITION OF 1 MAY 38 WHICH MAY BE USED
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..... ‘ oub&\ul

PRELCEDEMCE R ASED BY PDRAFTED FHONE

ACTION -y ,
o PaIGRITY ‘ \ Same ! ’7 25X1

25X1

EXCuSsIVy (3 PER HOUR) THE PILOT WILL DSSCEND TO 45,000 PLUS OR MI:‘IEIL'
2,030, IP PILSSURE DIOPS TO ZERO AND STAYS, PILOT DZSCEKDS TO 45,000
PLUS GR MINUS 2,009, 1IN EITHER CASE SHOULD THIS TAKEZ PLACE PRIOGR TGO
HALF VAY POINT, WE RUTUEN TO DEPARTURE POINT. IF TUIS MAPPENS AFTZR
RALF LAY POINT, WZ PRESS ON AT 45,000-F PLUS OR MINUS 2,000.

B. BOTH LOX SYST@S MALFUWCTION: IN THIS CASE PILOT DESCENDS
(:AX DESCENT PROCEDURES PROM CRUISRB ALT, OR NORMAL DISCENWT PROCEDURES
FRQt 45,000) TO APPROX 20,000 (CABIN ALT APPROX 10,000) AWD PKOCLEDS
NEZARZST DIVERSION FPIELD.

3. UIGH PRESSURE SYMPTOMS: SHOULD PILOT NOTE A PRESSURE BUILD UP
TO EXTENT HE CONSIDERS LIKELY TO LOSE PRESSURE, HE CONTINUES TO PRESS
03 UNTIL THE SYSTEM QUANTITY DROPS TO TWO LITERS. HE THEN DESCENDS
TO 45,000 PLUS OR MINUS 2,000. IF THIS HAPPENS PRIOR TO HALY WAY
POINT, PILOT RETURIS TO DEPARTUREZ POINT. IF IT HAPPESS AFTER NALP
WAY PUINT, PILOT PRESSES ONe

4. AUTO PILOT EXCELLENT FOR FERRY, OUT NEEDS IMPROVZMENT FOR
FLIGHT LINE WORK.

5. #.F. FIXIS LOOKS VERY GOOD ON THZ GROUND, NINETY PERCENT
ILLEGIB

CLRTAIY THAT WE ABRE OKEY HMERE.

A
6. ADP PROBLENS NOT SOLVED., ADF NOT A SWAP-SHOP X FERRY REQUIRG-
HLNT AS IT WOULD BZ IH SGME ARBAS OF THE WORLD. REQUEST|  |WAIVE | 25X1

Tdls IT2f AS AN ABORT ITEM FOR SWAP SHOP X. LAC CAN CONTINUE WITH

CONTROL NO TOR/ 100 PAGE 7NO OF [MESSAGE IDENTIFICATION LINITIALS
NO. PAGES

—3 -
TECURITY CLASSIFICATION REGRADING INGSITRUCTIONS ”
L SECRET GP=1 { ,ce'L 2/___4

DD 1 :‘E”,SMG:; 1 ; 3"1 REPLACES EDITION OF ' MAY 85 WHICH MAY BE USED.
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and or CONN . JATION

SHete T

TRUITY CLASSIFICATION

ol Approved For Release 2007/09/25 CIA RDP75BOOZ85ROOO400050003 9
K‘.ﬂ..‘ZKk S}..\.n{l.

25X1

PRECEDENCE RE._ASED BY

ACTION - PAXORITY .

TFO

DRAFTED b.

[ ]

PHONE

25X1

FOLLOW-CH WORK AFTER DELIVERY OF 057.

LIKE, RECOMMEND TUAT WE PROCIED WITH SWAP SHOP X AS PLANKED. THE

ABORT PLAN NOTED ABOVE IS CALCULATED AND IS CONSIDERED SAFE,

-

7. SWLIASY: ALTHOUGH (37 15 NOT IN AS GOOD CONDITION As I WOULD

END OF MSG
CONTROL NO. TOR ' TOD PAGE NO. OF |MF SSAGE IDENTIFICATION INITIALS
; NO. PAGES
|
i 3 {31 ~ . e
ZCURITY CLASSIFICATION REGRADING INSTRIICTIONS
\ SECRET GP=1 W 21

DD , &%, 173-1

REPLACES EDITION OF I MAY 35 WHICH MAY BE USED.
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SECRET

1949

N 32061 éﬁi%zz

TOR 22719092 JAN 65 JNP Lo
P

S

25X1
SECRET 2217212 JAN 69 CITE| | 9659 25X1

| |
25X1 IDEALIST| | DM~1

SUSJECTs LOX PROCEDURES

1. THE FOLLOWING NEADQUARTERS APPROVED LOX SERVICING

PROCEDURES WILL BE UTILIZED BY|  } 25X1
A. LOX SYSTEMS WILL BE LEFT IN "VENT" POSITION WHILE

ARTICLES ARE ON THE GROUND., ./,/

3, & TO 6 HOURS PRIOR TO SCHEDULED TAKE-OFF SYSTENS
wILL BE SERVICED AND SYSTEMS LEFT IN “VENT™ POSITION.
C. APPROXIMATELY 1332 HOURS PRIOR TO TAKE-OFF LOX

SYSTEYS VILL BE PLACED IN "BUILT-UP"™ POSITICN,

2. IT IS ANTICIPATED THAT IN THE NEAR FUTURE APPROPRIATE
CHANGES WHERE NECESSARY WILL BE MADE TO THE HARD COPY TECH
DATA AFTER FINAL ACCEPTANCE OF LOX SYSTEMS HARDWARE THAT ‘
MEETS THE REGUIREMENTS OF OUR MISSION.

END OF MsSG

IN 32261 SECRET i;
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SCCURITY CLASSIFICATION

BOOK MULTI | SINGLE
TYPE MSG

PRECEDENCE

Acrion  PLICRITY

1NFO KCUTIIE °Ts
25X1 FROM:
25X1 10!

IDZALIST DM-1,3 .
WEF: [ 9659 (IN 32061) 22 JAN 69
SUBJ: LCGX PROCEDURES

1. RiEQUEST CLARIFICATION OF REF IN VIEW OF PROCEDURAL

25X1

ZKERCISSS PRESENTLY IN PROGRESS AT |

2. TO REVIEW, ART 058 IS BEING HANDLED AS DESCRIBED IN REF.
053 IS STILL SIMULATING WHAT IS GENERALLY DESCRIBED AS QUOTE
SAC PROCEDURES UNQUOTE; I.E., IN BUILD=-UP UNTIL 4-6 HOURS PRIOR
TO LAGNCH, AT WHICH TIME IT IS SCRVICED AND LEFT IN VENT UNTIL
SHORTLY BEFORE TAKEZOFF. 055 IS BEING HANDLED AS PRESCRIBED IN
LAC TLCH DATA. INCIDENTALLY, WE ARE HAVING NO LOW PRESSURE
PRCBLEMS WITH ANY OF THE THREE.

3. SUGGZST THAT ADOPTING REF PROCEDURES FOR ALL THREE
ARTICLES WILL PRECLUDE GATHERING OF WHAT COULD BE VALUABLE

CQMPARATIVE DATA, AS WZLL AS INTERRUPTING LAC TEST CONTINUITY

DATE TIME
2% 000
IN 055. MO NTH YEAR
i - IAN L)
4, PLZASE ADVISE. P A%E NO. NO. OF
P AGES
SND—OF—t il 3 3
TYPED NAME AND TITLE P HONE R
D : E 25X1
R 25X1 L
A 25X1 £
F Al
T | s
E E
R R
i - r\tvx_-ul‘mn') XL )AAT;_J‘%{%
SECURITY CLASSIFICATION REGHADING INST RUL T IONS g\}v A - 3
S ZC)ET GP-1 (%4 é=
DD FORM 173 Y GPO 1068—2r 1-982
1 NOVY. 63 REPLACES EDITION OF 1 MAY 58 WHICH MAY BE USED.

cox
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Mea Y

IN 32120 P};‘ ‘i%y().
{ Sury b

TOR 23/2149Z JAN 69 E¥NM —

SECRET 23521092 JAN 69 CITE| 9717

PRIORITY |
IDEALIST
REFs A.  |9669 22 JAN 69 (IN 32067
Be 8675 23 JAN 69 (OUT 56333)

PROCEDURES STATED IN REFERENCE A ARE CONSTRUED TO MEAN
THAT THIS IS THE STANDARD PROCEDURE UNDER NORMAL CONDITIONS
THAT WILL BE USED BY|[ | PENDING FINAL DETERMINATION AND
RESOLUT 10N OF BOTH EQUIPMENT AND PROCEDURES PROGRAMMED PER
MEETING SCHEDWLED | |28 JANUARY 1969. PREVIOUS CONCURRENCE
AND AGREEMENTS BETYEEN THIS NEADQUARTERS AND | | GERE
BADE AND STILL APPLY RELATIVE TO ARTICLES 053 AND 255, REQUEST
| |BE PREPARED TO BRIEF IN DETAIL RESULTS OF THE TESTS BEING
FERFORMED ON THESE THREE ARTICLES TO INCLUDE ALL IN FLIGHT
WRITE=- UPS, GROUND OPERATION PROBLEMS ENCOUNTERED, DETAILS
PERTAINING TO ANY HARDWARD CHANGES, ACCUMULATED HOURS OF
OPERATION BOTH GROUND AND AIR ON INSTALLED HARDWARE, ETC. IN
EACH CASE. IT IS MOPED THAT THIS DATA IN CONJUNCTION WITH THE DATA
PREPORTELLY '
TO ZE AVAILABLE BY| | ACCUMULATED FRON THE TEST FLIGHT

IN 32129 SECRET
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ACTIVITY WITHK THE NODIFIED CONVERTER, WILL ASSIST IN THE FINAL
RESOLUTION OF EITHER THE INHERENT OR SELF~IMPOSED PROBLEMS WE
MAVE EXPEREINCED IN THE LAST 30 DYAS WITH THE LOX SYSTEMS IN THE

“R"YODEL AIRCRAFT.
END OF NMSG

In 32121 SECRET WMM;’V”
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SECRET T rade
IN 32879 o e d
TOR 22/2226Z JAN 69 CWl — ’fhl waéENjg
Sy i
R
SE CRET 222206Z JAN 69 CITE 9682 25X1
25X1 PRICRITY |
25x1 IDEALIST /SPO
SUBJECT 3 LOX CONFERENCE

. REFERENCE TELECON THIS DATE BETWEEN | | 25X1
FOLLOWING SUGGESTION IS SUBMITTED FOR YOUR CONCURRENCE. A ’
25X1  MIETING BE SCHEDULED AT| |28 JANUARY 15969 WITH REPRESENTATIVES
FROY. PROJECT HEADQUARTERS, | y IF  25X1
AVAILABLE., THE PURPOSE BEING TO REVIEW IN DEPTH THE PRESENT

LOX SYSTEWS IN TEST BY LAC WITH THE HOPE THAT A FINAL DETERMINATION
AND DECISION CAN BE MADE RELATIVE TO THE BUY OF THIS SYSTEM, IF
PROVEN SATISFACTORY, AND THE DEVELOPMENT OF THE NECESSARY HARD
COPY PROCEDURES TO BE UTILIZED VITH THIS SYSTEM IN THE U=-2R

25X1
MODEL AIRCRAFT. PARTICIPANTS FROM HEADQUARTERS WILL BZ| = | 25X1
AND | P '

25X1 2, FOR| |- IT IS ASSUHED THAT YOU WOULD ALSO LIKE TO

PARTICIPATE IN THIS MEETING AND IF SO DESIRE ARE WELCOME TO

ATTEND,
END OF wcG

e
ety 5
IN 32879 SECRET 7 /ny
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.

LIV sspronT
. 90 4
Date~ 9 JAN |
0lc >
SECRET i 27
1SS h At
. -—~~~//._vL.
hed i

IN 32111 | —_— i up

| sSurv

TOR 23/2123Z JAN 69 EwM l e —

SECRET232803Z JAN 69 CITE|  [9726
| |
IDEALIST

SUBJECT$ U-2R OXYGEN SYSTEM
REFs| 2869 (NOT SENT ABAFT) (IN 32848
1. AT THE COMPLETION OF 5@ HOURS OF SUCCESSFUL IN~FLIGHT
OPERATION OF THE ¥ODIFIED OXYGEN SYSTEM, |  |REQUESTS THAT THE
FOLLOWING INFORMATION BE PROVIDED CONCURRENTLY WITH| |
RECONMENDAT IONS?
A. COMPLETE LOX PRESSURE AND QUANTITY VERSUS TIME DATA
FOR EACH TEST FLIGHT. ASSOCIATED INFORMATION REGARDING
SERVICING (I.E., HOW LONG BEFORE FLIGKT WAS SYSTEM SERVICED?
WAS IT LEFT IN BUILD=-UP- OR VENT BETWEEN FLIGHTS? DID THE
SYSTEM REQUIRE HIGH FLOWS AT COCKPIT OR SYSTEN VENTING
PRIOR TO FLIGHT TO REDUCE HEAD PRESSURE?) AND PILOT DATA
(1.E., VHICH PILOT? WHAT TYPE SUIT VAS USED?) SHOULD EE
INCLUDED,
Be DATA OBTAINED FROM ALL BENCH TESTS. SPECIFICALLY,
HoW DOES SYSTEM REACT TGO PERIODS OF HIGN FLOW (UP TO 98 LPM)
OR LOW FLOW (19 LP¥ OR LESS). HOW LONG BEFORE LIQUID

/
ggé:g; |
IN 32111 SECRET 26 Lo ¥
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ENTERS PILOT CONSOLE AT HICH FLQWS? DOES A PERIOD OF LOV
DEMAND FOLLOWING A PERIOD OF HIGH FLOW RESULT IN ASNORWAL
PRESSURE 57
Co FAILURE ANALYSES DATA 15 DESIRED AND APPROPRIATE TESTING
IS REQUESTED TO OBTAIN INFORMATION ON SYSTEM PERFORMANCE
WITH FAILURE OF THE RELIEF VALVE (FAILED OPEN TO DEGREES
RANGING FROM LOW LEAKAGE THROUGH MAXIMUNM RELIEF VALVE FLOW),
AND FAILURE OF THE PRESSURE CONTROL VALVE (FAILED CPLEN).

IN SUCH INVESTIGATIONS, REALISTIC SIMULATION OF NORMAL

DEMAND ON THE SYSTEM SHOULD BE ENMPLOYED. DATA OF PRIMARY

CONCERN IS HOW THE PILOT WILL DETECT A GIVEN FAILURE AND
VHAT THE TINE FACTOR IS FOR A GIVEN FAILURE (l.E., TIME TO

REACH ZERO PRESSURE OR QUANTITY).

2+ ASIDE FROM THE MODIFIED SYSTEM, SOME BASIC QUESTIONS REMAIN
PERFLEXINGLY UNANSWERED REGARDING OUR LOX PROBLEMS TO DATE. IF
25X1  POSSIBLE, IT IS5 REQUESTED THAT|[ | ATTEMPT TO CLEAR UP THESE

QUEST IONS ALONG VITH THE ABOVE REQUESTED INFORMATION,

Ae THE MAJORITY OF OUR PAST LOX PROBLEMS CAN BE EXPLAINED

ON THE BASIS OF FAILURE OF THE CHECK VALVE TO FUNCTION

PROPERLY. THIS LED TO AVREDESIGN OF THE CHECX VALVE BY

e 26"
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25X1 " | INITIALLY AND NOW TO ELIMINATION OF THE CHECK VALVE

25X1 INTIRELY. HOVEVER, | | HAS SUPPLIED LOX COMPONENTS
FOR ALL SR=71 AND RELATED AIRCRAFT WHICH ARE IDENTICAL,
INCLUDING THE CHECK VALVE, TO THE U-2R COMPONENTS AND
THERE HAS BEEN APPARENTLY NO SIMILAR DIFFICULTIES ENCOUNTERED
IN THESE PROGRANS. IN ADDITIONS, OVER 3,098 RELATED
ASSEMELIES ARE IN USE IN OTHER USN AND USAF AIRCRAFT.
CAN THE DIFFERENCES IN FLIGHT ENVIRONMENT READILY EXPLAIN
THE DIFFERENCE IN CHECK VALVE PERFORMANCE BETWEEN THE U-2R
AND OTHER AIRCRAFT CONSIDERING THAT THE CHECK VALVE IS

PSSSING LIQUID OXYGEN AT KINUS 297 DECREES F?

8. IF ENVIRONKENTAL FACTORS DO NOT ACCOUNT FOR OUR
APPARENT CHECK VALVE MALFUNCTIONS, CAN CONTAMINATION BE
THE BASIC PROBLEM? MOISTURE SHOULD NOT BE A FACTOR
CONSIDERING THE PURGE PROCEDURES NOW EMPLOYED. CONTAMINA-
TION HAS NOT BEEN DETECTED IN LOX SAMPLES TAKEN FRON
STORAGE TANKS, SERVICE CARTS OR CONVERTERS THEMSELVES.
WOWEVER, IF PARTICULATE CONTAMINATION IS PRESENT IN SOME
OF OUR CONVERTERS, WHAT WILL BE THE EFFECT OF CHECK VALVE
RENOVAL? VILL WE EXPECT TO SEE PRESSURE CONTROL VALVE

Dok 26
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FAILURES AS PARTICULATE MATTER MOVES THROUGH THE BUILD UP
CIRCUIT, OR WILL CONTAMINATION BECONE UNIMPORTANT WITH
RESPECT TO MALFUNCTIONS?
5. IT IS APPRECIATED THAT SOME OF THE ABOVE QUESTIONS WOULD
REQUIRE EXTENSIVE RESEARCH BEFORE FINAL ANSVERS COULD BE OBTAINED,
25X1 . anp IT IS NOT | | INTENTION TO DELAY OBTAINING A TROUBLE=-FREE
GKYGEN SYSTEM. HOVEVER, WITH EACH PAST ATTEMPT THAT FAILED TO SOLVE
THE LOX PROBLEMS, A REDUCED CONFIDENCE LEVEL IN THE SYSTEM ON THE |
PART OF THE PILOTS AND OTHER CONCERNED PARTIES WAS INCURRED. THEREFORE,
ANSWERS TO QUESTIONS SUCH AS THOSE POSED ABOVE ARE KOW AS IMPORTANT
AS PROPOSED FIXES IN RESTORING OR ATTAINING CONFIDENGE, AND SHOULD
3E DISCUSSED AT 28 JAN 69 LOX CONFERENCE.
| EBD OF MSG

e 26
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IN 32391
TOR 31/1853Z FEE &9 EWNM

SE CRET 3123392 JAN 69 CITE| 9971
PRIORITY |
IDEALIST

SUBJECT: LOX PROCEDURES

l« [ |RESEARCH OF USAF PROCEDURES INDICATES PRESENT U~2R
TECK DATA REGARDING SERVICING OF LOX SYSTEM SHOULD ALSO BE USED FOR
THE MODIFIED SYSTEM. SPECIFICALLY, ONCE INSTALLED, THE MODIFIED
SYSTEM SHOWD BE LEFT IN BUILD=UP AT ALL TIMES, WITH FILLING TO BE
PERFORNED BETWEEN 1 AND 24 HOURS PRIOR TO A GIVEN FLIGHT.

2, INTERIM SERVICING PROCEDURES FOR UNMODIFIED SYSTEM (I.E.,
VENT POSITION BETWEEN FLIGHTS), AS DIRECTED BY| | IN PREVIOUS
MESSAGES, WILL REMAIN IN EFFECT UNTIL A GIVEN AIRCRAFT IS MODIFIED,

SECRET

IN 32391 SDECRET ”M 26(&){
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Liv9 D \6%? *

SECRET ~ ., 3 FE3 1358
SR , /?Z%%
IN 32365 o -
TOR 312124Z JAN 695 RLP ..__-:9"5;;; ko -

SECRETS312016Z JAN 69 CITE[  [9944

PRIORITY | |

NO NIGHT ACTION
IDEALIST

FOR |
SUSJECTt LOX CONFERENCE AND SYSTEM 178

1. THE FOLLOVING INFORMATION IS PROVIDED IN AN ATTENPT TO
UPDATE YOU ON THE RESUWLTS OF THE LOX CONFERENCE HELD AT|
CN 28 JANUARY 1969+ PROJECT HEADQUARTERS CONCURS IN PRINCIPLE
WITH THE PROPOSED INSTALLATION OF THE WODIFIED LOX CONVERTER

SYSTEM IN THE U=2R AT THE EARLIEST OPPORTUNITY. I HAVE IMPOSED A
REQUIREMENT TO INSURE THAT APPROPRIATE TECH DATA 1S, IN FACT,
AVAILABLE PRIOR TO THE RETROFIT OF THE FLEET. THE TECH DATA

TO SE ALL INCLUSIVE AND SPECIFICALLY IN THE AREA OF SERVICING
PROCEDURESe IT IS ANTICIPATED THAT FINAL DETERNINATION BY
INTERESTED PERSONNEL WILL BE HOPEFULLY FINALIZED THIS DATE.

TO PRECLUDE ANY MIXING OF CONFIGURATIONS AND INSURE THE
AVAILABILITY OF APPROPRIATE TECH DATA, |  |HAS BEEN INSTRUCTED
TO PREPARE FOR SHIPMENT, HOPEFULLY VIA SUAP SHOP XI, 5 EACH_SETS
OF HARDWASE FOR SUBSEQUENT INSTALLATION IN ARTICLES 057 AND 258

IN 32365 SECRET PAGE | OF 2

;%ébﬁk ?36), J‘EZ{f .

25X1.

25X1

25)$1
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PAGE 2| [9944 SECRET

AFTER ARRIVAL YOUR STATION. I WILL LIKEWISE ATTEMPT TO HAVE IN
BEING TO ACCOMPANY THIS HARDWARE THE PRELIMINARY PROCEDURAL TECH
DATA. CERTAIN GRAPHS AND CHARTS THAT WERE A COKPILATION OF THE
TESTS PERFORMED BY| | ON ARTICLE €55 WITH THE MODIFIED CON=-
VERTERS WAS OBTAINED AND WILL BE PROVIDED TO YOU ON HY ARRIVAL.

IN THE INTERIM ARTICLE 258 WILL ARRIVE IN THE SAME CONFIGURATION
AS ARTICLE 057 AND APPLICABLE PROCEDURES PERTINENT VILL APPLY BOTH
ART S,

2, NEW SUBJECT - SYSTEM 178 - RESULTS REALIZED ON TWO FLIGHT
TESTS OF SYSTEM 175 ON THE "R" MODEL HAVE NOT BEEN SATISFACTORY.
FURTHER WORK AND FLIGHT TESTING 1S5 NECESSARY BEFCRE IT CAN BE
CONSIDERED "OR™ FOR OPERATIONAL REQUIREMENTS. SUBJECT SYSTEN
VILL NOT ACCOMPANY ARTICLE @58 AND IT 15 ANTICIPATED THAT
APPROXIMATELY THREE WEEKS IS REQUIRED FOR FURTHER TESTING.
SUSJECT NOSE AND EQUIPMENTS VILL BE SKIPPED YOUR STATION AFTER
COMPLETION AND VERIFICATION THAT THE SYSTEM 1S, IN FACT,

OPERAT IONAL e

END OF NSG

ek 307

IN 32365 SECRET FINAL PAGE OF 2
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— RBSERVED FOR LOM"
= JOINT MESSAGEFORM

SECURITY CLASSIFICATION

o

Ju\d&!.:

““'INICATION CENTER

BOOK MULT! | SINGLE
TYPE MSG
PRECEDENCE
ACTION JTRISY N SN — ; - ‘D
5705
25X1 FROM: SPECIAL INSTRUCTIONS
9397
JRATT COORD WITl:
TO: 25X1
INFO1 25X1
IDEALIST OPS R&D it SSM/SPO
SUBJECT: U-2R LOX SYSYRX
1. AS PLANED DURISG THE LOX MEXTING BELD AR [  [28 JAW &9, 251
A[ |SRIZFI:G TaAM MADE A PRESENTATION TO [ | pERSGIMEL 251
oN 3 MARCH, DRIEFINC TRAM CONSISTZD OF | 25X 1
A | | ATTZDEES INCLUDSD SIX DAIVEARS PLUS RUPAG-
SEITATIVES FROn OPS, LIFRE SUPPORT, MATERIEL, PULS ADDITIOHAL IRTGR-
ESTED PZRSONS TOTALIZG ASOUT 35 IW LUNBER.
2. SUBJECT HATTEZ CONBISTED OF A GISTORICAL REVIEW OF PROBLUMS
ASD SOLUTIONS INVOLVING TRE LOX SYSTIi TESTS ARD EDSULTS URDERTAREN
DUKINS TUR STUDY, AND CHARTS DIACRAIMING TilE OLD D THE SEU SYSTRNS
TYPICAL CONSUMPIION RATES, A¥D A TYPICAL TIME/QUANTITY CURVE, HAND-
SUTS WERE DSSENTIALLY THS SANE AS THOSE DISTRIBUTED DURTG THE 3
JAN LOX MESTING HENTIONSD ABOVE.
DATE TIME
[ |artrTuog PRICR TO TUC BRILFING WAS ONE OF SKEFFICINM | |
MONTH YEAR
AND LACZ OF FULL CONFIDZNCE IN THE SYSTiN. THIS FLULING OF DOUET s
‘PAGE NO NO.OF
WAS AITSSTED BY THE TYPE AN OUPTR OF GUANTIfEE ARKED DURITS AMD 3 Paces
D TYPED NAME AND TITLE PHONE R | SIGNATURE
R £ 25X1
A E
F al
: | :
E
R R
SECURITY CLASSIFICATION REGRADING INSTRUCTIO&S '
S ECRET goai Wg,‘OX

DD.

FORM
NOV. 63

173

REPLACES EDITION OF | MAY 35 WHICH MAY BE USED

ok 0.5, SOVERWMERT PAINTING OFFICE: "8P01 19402 221-801
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- ABBREVIATED  INT MESSAGEFORM crm e panes s
| and ‘or CONIINUATION SHEET

l

[

j SECRZT 25X1

PRECEDENCE RELEASED BY DRAFTED BY i TPrioNT __,,.1

ITION ﬁmi}&:

INFO ‘ T ‘

4, NOPSFULLY, TEBIS BRIEFING WOULD DIGPLL ALL CONCERN ADOUT TUE

PRISINT LOX SYSTZM, BOTH ZROM OPZRATOR AND MATNTENANCE POIRTS OF

TUHAT T3 J-2R LOX SYSTDH AS PRESEINTLY CONFICURED IS OHLY MARGINALLY
CAPABLE 07 RCLIAZLY SUPPOKTING THE U=2R MISSIOH.

S. PARTICULAR CCNCIRN INVOLVES LENCTHS OF SORTILS TUAT CAN B2
SUPRORTLD BY THIS SYSTRM., IN SOME CASES, IT APPEARS THAT THL LOX
SYSTZN RATGER THAW FUEL CAPACITY OX ALY OTMHER PACTCR WILL BE TIZ LIMe
ITIOC PARASETER FOR LONG RANGR KMISSIONS, 1IN ADDITION, ALL PALTIES,
URLUDING THE BRIEFERS, ARZ COUCERNED ADOUT TUI USE OF PRISSURE RE-
LIEF VALVE AS A PRESSURE REGULATING DEVICES. ONT ARZA OF DIIVIR
SKEPTICISHY LiVOLV<S THE RELIANCE A DRIVER DEZEZP IN DENILD TERRITORY CAN
PLACE ON & RILAXED SYSTIM THAT SUDDENLY AND POSITIVELY MUST START
SUPPLYDNG OXYGAN WIEM TRE WORKLNG SYST@i BEZCOMZS DEPLETED.

6. 1IN SIEMARY, THZN,[ | FBELS THAT THE PRESIWT SYSTRM, IMPROVE-
MINT THAT IT 1S, AND REGARDLESS GF TIOW PROKMISLIG ITS POTLNTIAL SZRMED

AT FIDST, TV FACT MARGINALLY FULFILLS THE REQUIRZENT. WS PROFOSE,

ALLOY US TO PRISENT GUR VIEWS, AND THE DATA UPON WHICH WE BASE OUR
VIEWS. WE SUCCLST THAT Tl MEZTING BE HILD 18 MARCH 1969,

7. R3QURBST COMRMENTS/COHCURRTICE,
END OF NISSAGE

CONTROL. NO. CTOR. TOD PAGE NO OF ‘;MESSAGE IDENTIFICATION 1‘Il7lAl';q
: NO PAGES |

- 2 2

SECURITY CLASSIFICATION REGRADING INSTRUCTIONS M _¢ -
L 3 B CRIEZT — CP=] 24 3.1

q

APTER THE BRIEPING BY ATTSNDLRS PROM ALL| |ACTIVITIZS. ] 25X1

VIEW, YIS DISIRZD OBJICTIVE WAS NOT ATTAINCD. | | STILL FEELS 25X1

THEREFORE, TIAT A MEETING OF ALL CONCERREZD BE CONVINED AT |70 . 25X1

FORM
DD T NOVY 63 173-1 REPLACES EDITION OF | MAY 55 WHICH MAY BE USED.
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